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PROJECTION-TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a level converting circuit, a liquid crystal 
display device and a projection-type display device in which a response speed is 
increased and the power consumption is reduced. 

SOLUTION: The level converting circuit converts voltage amplitudes of first and 
second input signals to a second voltage from a first voltage employing high 
breakdown voltage elements. The circuit has first and second switching elements 
which receive the first and the second input signals from drain terminals and are 
turned on and turned off. The circuit also has a third switching element which is 
connected between the first switching element and a power supply and forms an 
output terminal between the first switching element. Moreover, the circuit has a 
fourth switching element which is connected between the second switching element 



and the power supply and the gate electrode of the element is connected to the gate 
electrode of the third switching element. Furthermore, a self bias applying means is 
provided to on/off drive either one of or both of the second and the fourth switching 
elements by applying a bias voltage by itself. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The level-conversion circuit characterized by establishing the auto-bias 
impression means using the component of high pressure-proofing which transforms 
the voltage swing of the input signal inputted from an input terminal from the 1st 
electrical potential difference to the 2nd electrical potential difference which is a 



level-conversion circuit, impresses bias voltage in person and carries out the on-off 
drive of said switching element to at least one switching element inside a circuit. 
[Claim 2] Are a level-conversion circuit using the component of high 
pressure-proofing which transforms the voltage swing of the input signal inputted 
from an input terminal from the 1st electrical potential difference to the 2nd electrical 
potential difference, and said input signal is inputted from a drain terminal. The 1st 
switching element turned on and off and the 2nd switching element connected 
between said 1st switching element and power sources, The level-conversion circuit 
characterized by including the auto-bias impression means which impresses bias 
voltage in person and carries out the on-off drive of said the 1 st and 2nd either or 
both sides of a switching element to said the 1st and 2nd either or both sides of a 
switching element. 

[Claim 3] Are a level-conversion circuit using the component of high 
pressure-proofing which transforms the voltage swing of the 1st and 2nd input signal 
from the 1st electrical potential difference to the 2nd electrical potential difference, 
and said 1 st input signal is inputted from a drain terminal. While inputting said 2nd 
input signal as the 1st switching element turned on and off from a drain terminal, 
turning on and off and connecting a gate electrode with the gate electrode of said 1st 
switching element The 2nd switching element by which the source electrode was 
connected to said gate electrode, The 3rd switching element of a conductivity type 
which is connected between said 1st switching element and power sources, is made to 
form the output terminal which outputs said 2nd electrical potential difference 
between said 1st switching element, and is different from said 1st switching element, 
The 4th switching element of a conductivity type which a gate electrode is connected 
with the gate electrode of said 3rd switching element, and is different from said 2nd 
switching element while connecting between said 2nd switching element and power 
sources, The level-conversion circuit characterized by including the auto-bias 
impression means which impresses bias voltage in person and carries out the on-off 
drive of said the 2nd and 4th either or both sides of a switching element to said the 
2nd and 4th either or both sides of a switching element. 

[Claim 4] The level-conversion circuit which is a level-conversion circuit using the 
component of high pressure-proofing which transforms the voltage swing of the input 
signal inputted from an input terminal from the 1st electrical potential difference to 
the 2nd electrical potential difference, and is characterized by to impress bias voltage 
in person and to include the 1st bias impression means which carries out an on-off 
drive, and the 2nd bias impression means which impresses bias voltage from the 
exterior to said switching element to at least one switching element inside a circuit. 
[Claim 5] Are a level-conversion circuit using the component of high 
pressure-proofing which transforms the voltage swing of the 1st and 2nd input signal 
from the 1st electrical potential difference to the 2nd electrical potential difference, 



and said 1 st input signal is inputted from a drain terminal. While inputting said 2nd 
input signal as the 1st switching element turned on and off from a drain terminal, 
turning on and off and connecting a gate electrode with the gate electrode of said 1st 
switching element The 2nd switching element by which the source electrode was 
connected to said gate electrode, The 3rd switching element of a conductivity type . 
which is connected between said 1st switching element and power sources, is made to 
form the output terminal which outputs said 2nd electrical potential difference 
between said 1st switching element, and is different from said 1st switching element, 
The 4th switching element of a conductivity type which a gate electrode is connected 
with the gate electrode of said 3rd switching element, and is different from said 2nd 
switching element while connecting between said 2nd switching element and power 
sources, The 1st bias impression means which impresses bias voltage in person and 
carries out the on-off drive of said 2nd switching element to said 2nd switching 
element, The level-conversion circuit characterized by including the 2nd bias 
impression means which impresses bias voltage to said 4th switching element. 
[Claim 6] Are a level-conversion circuit using the component of high 
pressure-proofing which transforms the voltage swing of the 1st and 2nd input signal 
from the 1st electrical potential difference to the 2nd electrical potential difference, 
and said 1st input signal is inputted from a drain terminal. While inputting said 2nd 
input signal as the 1st switching element turned on and off from a drain terminal, 
turning on and off and connecting a gate electrode with the gate electrode of said 1st 
switching element The 2nd switching element by which the source electrode was 
connected to said gate electrode, The 3rd switching element of a conductivity type 
which is connected between said 1st switching element and power sources, is made to 
form the output terminal which outputs said 2nd electrical potential difference 
between said 1st switching element, and is different from said 1st switching element, 
The 4th switching element of a conductivity type which a gate electrode is connected 
with the gate electrode of said 3rd switching element, and is different from said 2nd 
switching element while connecting between said 2nd switching element and power 
sources, The 1st bias impression means which impresses bias voltage in person and 
carries out the on-off drive of said 4th switching element to said 4th switching 
element, The level-conversion circuit characterized by including the 2nd bias 
impression means which impresses bias voltage to said 2nd switching element. 
[Claim 7] The level-conversion circuit characterized by forming a buffer means in the 
output stage of a level-conversion circuit in either claim 1 - claim 6. 
[Claim 8] A liquid crystal display panel and the scan drive circuit which drives the scan 
electrode of said liquid crystal display panel, The signal drive circuit which drives the 
signal electrode of said liquid crystal display panel is included. Said liquid crystal 
display panel, said scan drive circuit, and said signal drive circuit are really formed in 
the same process. In either or the both sides of said scan drive circuit and said signal 



drive circuit The liquid crystal display characterized by forming two or more 
level-conversion circuits according to claim 1 to 7. 

[Claim 9] The projection mold display containing a liquid crystal display according to 
claim 8. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a projection mold display at a 

level-conversion circuit and a liquid crystal display list. 

[0002] 

[Description of the Prior Art] Conventionally, when driving the display circuit using 
liquid crystal in an integrated circuit, for example, in order to make a high electrical 
potential difference using a booster circuit and to obtain the circuit of the low 
consumed electric current, the circuit which is operating on an electrical potential 
difference which is different in the interior of an integrated circuit using the voltage 
stabilizer of a low electrical potential difference is sometimes intermingled plentifully. 
[0003] And although it is common that the signal is going back and forth mutually as 
for those circuits, in operating the circuit of a high electrical-potential-difference 
system by the signal of the circuit of a low electrical-potential-difference system, the 
level-conversion circuit which combines them is needed. 

[0004] For example, the circuit of a flip-flop mold as shown in drawing 24 as most 
general thing as a level-conversion circuit formed in a semiconductor device is 
mentioned. 

[0005] In this level-conversion circuit 1000, as shown in drawing 24 , the output of the 
inverter which consisted of the Pch transistor 1003, a Nch transistor 1005, a Pch 
transistor 1004, and a Nch transistor 1006 has composition connected to the Pch 
transistor 1001 and the Pch transistor 1002 at tucking up its sleeves with a cord. 
[0006] In this flip-flop type of circuit, if Input IN comes, an output/OUT will be 
reduced, and if an input/IN comes, it will operate to the timing which reduces an 
output OUT. 



[0007] Furthermore, the level-conversion circuit using current Miller circuit as other 
examples is mentioned. As such a level-conversion circuit, United States patent 
official report USP51 13097 grade is mentioned, for example. This example is shown in 
drawing 25 . As shown in this drawing, as shown at drawing 25 , it is considering as the 
configuration which formed current Miller circuit with the Pch transistor 1 1 26, the Pch 
transistor 1 128, the Nch transistor 1 122, and the Pch transistor 1 128, and formed the 
inverter 1106 which is from the Pch transistor 1108 and the Nch transistor 1110 on 
the output terminal VOUT side of the latter part of this current Miller circuit in the 
level-conversion circuit 1 100 (it is called "DS circuit" the David SHANOFU research 
center and the following) given in the above-mentioned reference. 
[0008] He performs a level conversion in each gate input of the Pch transistors 1 126 
and 1 128 of the upper part of current Miller circuit, and is trying to output through an 
inverter 1106 in this DS circuit. The potential of middle level can be pulled up by 
adding such an inverter 1106. Since it will carry out upwards immediately or will carry 
out downward by this if a threshold is crossed, a level shift can be performed at a high 
speed. 

[0009] To, really form a liquid crystal display panel and the drive circuit which drives 
this liquid crystal display panel from a process process by the same member, for 
example, TFT etc., on the other hand in recent years is tried. 

[0010] To such a liquid crystal display panel and really form, it is necessary to form, 
for example in low temperature or hot polish recon as a member which forms a drive 
circuit. 

[0011] As compared with the drive circuit formed in semiconductor devices, such as 

silicon of the usual bulk, it is necessary to form with the component of high 

pressure-proofing in the drive circuit formed in such polish recon. 

[0012] For this reason, mobility must be low, an electron must move and a voltage 

level must be pulled up under a ****** situation. 

[0013] 

[Problem(s) to be Solved by the Invention] By the way, when forming a 
level-conversion circuit on IC chip, the circuit was conventionally sufficient, but when 
manufacturing a direct circuit by low temperature or elevated-temperature polish 
recon on the glass substrate of a liquid crystal panel, in order that mobility might form 
a level-conversion circuit with few components of high pressure-proofing, when a 
level-conversion circuit like before was constituted, the following problems arose. 
[0014] First, when the level-conversion circuit of an above-mentioned flip-flop mold 
was constituted from P-SiTFT, since TFT of high pressure-proofing had to be used, 
there was a problem that a speed of operation could not be gathered. Especially it 
started, and delay arose about each timing of falling according to the delay in an 
inverter stage, and there was a trouble that the whole working speed was slow as a 
result. 



[0015] Furthermore, there was a trouble that the output wave after a level conversion 
was missing from a strain and stability. 

[0016] Thus, when a level-conversion circuit was constituted from TFT, there was a 
problem that a speed (speed of response) of operation was very slow. 
[0017] On the other hand, in DS circuit, it was as follows as a result of this invention 
person's analysis. That is, as a result of carrying out the simulation of Pch1 126 and 
Pch2, having used 10 micrometers and Nch1 122 as 20 micrometers having used 1 128 
as Nch1 120, the wave of each inputs IN/IN and an output OUT became like drawing 
26 . 

[0018] In addition, OUT is the gate input wave of Pch1108 and Nch1 1 10 which are the 
input of an inverter 1 106. Moreover, it is the case where a level conversion is changed 
into 1 5V of an output from 5V of an input, and the input wave is setting build up time 
and falling time amount to 10ns. At this time, the following results were obtained as an 
example. 

[0019] maximum-operating-frequency: — 16.2MHz, power consumption:2.7mW, time 
delay (starting):22.0ns, and time delay (falling): — from the analysis result of the 
level-conversion circuits above for 1 7.0ns, in DS circuit, although a speed of operation 
was quick, it became clear that power consumption is large. 

[0020] Generally, although it was used for the middle class of the light valve of a 
projection mold indicating equipment, when the level-conversion circuit had large 
power consumption as mentioned above, it had the problem that only the part of the 
above-mentioned circuit generated heat. 

[0021] The problem of the above-mentioned generation of heat becomes remarkable 
as the miniaturization of a light valve serves as the technical mainstream in recent 
years and it miniaturizes especially. 

[0022] Moreover, when input voltage fell, it fell, and a response frequency could not 
maintain but had checked performing level-conversion actuation stably. 
[0023] Furthermore, in order to raise a working speed, it was possible to form the bias 
circuit of dedication, but when bias was always applied, the current has flowed, power 
was consumed very much and there was a problem of generating heat depending on 
the case. 

[0024] This invention is made in view of the above-mentioned situation, the place 
made into the purpose can make a speed of response quick, and it is in providing with 
a projection mold display the level-conversion circuit and liquid crystal display list 
which can moreover reduce power consumption. 
[0025] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
invention according to claim 1 is characterized by establishing the auto-bias 
impression means using the component of high pressure-proofing which transforms 
the voltage swing of the input signal inputted from an input terminal from the 1st 



electrical potential difference to the 2nd electrical potential , difference which is a 
level-conversion circuit, impresses bias voltage in person and carries out the on-off 
drive of said switching element to at least one switching element inside a circuit. 
[0026] Invention according to claim 2 is a level-conversion circuit using the 
component of high pressure-proofing which transforms the voltage swing of the input 
signal inputted from an input terminal from the 1st electrical potential difference to 
the 2nd electrical potential difference, and inputs said input signal from a drain 
terminal. The 1st switching element turned on and off and the 2nd switching element 
connected between said 1st switching element and power sources, It is characterized 
by including the auto-bias impression means which impresses bias voltage in person 
and carries out the on-off drive of said the 1st and 2nd either or both sides of a 
switching element to said the 1st and 2nd either or both sides of a switching element. 
[0027] Moreover, invention according to claim 3 is a level-conversion circuit using the 
component of high pressure-proofing which transforms the voltage swing of the 1st 
and 2nd input signal from the 1st electrical potential difference to the 2nd electrical 
potential difference, and inputs said 1st input signal from a drain terminal. While 
inputting said 2nd input signal as the 1st switching element turned on and off from a 
drain terminal, turning on and off and connecting a gate electrode with the gate 
electrode of said 1st switching element The 2nd switching element by which the 
source electrode was connected to said gate electrode, The 3rd switching element of 
a conductivity type which is connected between said 1st switching element and power 
sources, is made to form the output terminal which outputs said 2nd electrical 
potential difference between said 1st switching element, and is different from said 1st 
switching element, The 4th switching element of a conductivity type which a gate 
electrode is connected with the gate electrode of said 3rd switching element, and is 
different from said 2nd switching element while connecting between said 2nd 
switching element and power sources, It is characterized by including the auto-bias 
impression means which impresses bias voltage in person and carries out the on-off 
drive of said the 2nd and 4th either or both sides of a switching element to said the 
2nd and 4th either or both sides of a switching element. 

[0028] Moreover, invention according to claim 4 is a level-conversion circuit using the 
component of high pressure-proofing which transforms the voltage swing of the input 
signal inputted from an input terminal from the 1st electrical potential difference to 
the 2nd electrical potential difference. It is characterized by impressing bias voltage in 
person and including the 1st bias impression means which carries out an on-off drive, 
and the 2nd bias impression means which impresses bias voltage from the exterior to 
said switching element to at least one switching element inside a circuit. 
[0029] Moreover, invention according to claim 5 is a level-conversion circuit using the 
component of high pressure-proofing which transforms the voltage swing of the 1st 
and 2nd input signal from the 1st electrical potential difference to the 2nd electrical 



potential difference, and inputs said 1st input signal from a drain terminal. While 
inputting said 2nd input signal as the 1st switching element turned on and off from a 
drain terminal, turning on and off and connecting a gate electrode with the gate 
electrode of said 1st switching element The 2nd switching element by which the 
source electrode was connected to said gate electrode, The 3rd switching element of 
a conductivity type which is connected between said 1 st switching element and power 
sources,, is made to form the output terminal which outputs said 2nd electrical 
potential difference between said 1 st switching element, and is different from said 1 st 
switching element, The 4th switching element of a conductivity type which a gate 
electrode is connected with the gate electrode of said 3rd switching element, and is 
different from said 2nd switching element while connecting between said 2nd 
switching element and power sources, The 1st bias impression means which 
impresses bias voltage in person and carries out the on-off drive of said 2nd switching 
element to said 2nd switching element, It is characterized by including the 2nd bias 
impression means which impresses bias voltage to said 4th switching element. 
[0030] Moreover, invention according to claim 6 is a level-conversion circuit using the 
component of high pressure-proofing which transforms the voltage swing of the 1st 
and 2nd input signal from the 1st electrical potential difference to the 2nd electrical 
potential difference, and inputs said 1st input signal from a drain terminal. While 
inputting said 2nd input signal as the 1st switching element turned on and off from a 
drain terminal, turning on and off and connecting a gate electrode with the gate 
electrode of said 1st switching element The 2nd switching element by which the 
source electrode was connected to said gate electrode, The 3rd switching element of 
a conductivity type which is connected between said 1st switching element and power 
sources, is made to form the output terminal which outputs said 2nd electrical 
potential difference between said 1st switching element, and is different from said 1st 
switching element. The 4th switching element of a conductivity type which a gate 
electrode is connected with the gate electrode of said 3rd switching element, and is 
different from said 2nd switching element while connecting between said 2nd 
switching element and power sources, The 1st bias impression means which 
impresses bias voltage in person and carries out the on-off drive of said 4th switching 
element to said 4th switching element, It is characterized by including the 2nd bias 
impression means which impresses bias voltage to said 2nd switching element. 
[0031] Moreover, invention according to claim 7 has formed the buffer means in the 
output stage of an above-mentioned level-conversion circuit. 

[0032] Moreover, the scan drive circuit where invention according to claim 8 drives 
the scan electrode of a liquid crystal display panel and said liquid crystal display panel, 
The signal drive circuit which drives the signal electrode of said liquid crystal display 
panel is included. It is characterized by really forming said liquid crystal display panel, 
said scan drive circuit, and said signal drive circuit in the same process, and forming 



two or more above-mentioned level-conversion circuits in either or the both sides of 
said scan drive circuit and said signal drive circuit. 

[0033] Moreover, invention according to claim 9 defines the projection mold display 

containing an above-mentioned liquid crystal display. 

[0034] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of suitable 
operation of this invention is concretely explained with reference to a drawing. 
[0035] [The gestalt of the 1 st operation] 

(Configuration explanation) The configuration of the level-conversion circuit of this 
invention is first explained with reference to drawing 1 . Drawing 1 is the circuit 
diagram showing the level-conversion circuit of this example. 

[0036] The level-conversion circuit 1 of this example is made into an auto-bias in 
order to stop power consumption on the basis of the current Miller circuit of N 
channel, as shown in drawing 1 , and it is the Nch transistor 12 and the 
charge-and-discharge circuit of the drain input of 14. And it has the description to 
have considered as the configuration which takes a current from its place to the Pch 
transistor 11 of an upper case, impresses an electrical potential difference to a gate 
electrode by itself, and adds bias. 

[0037] The Pch transistor 1 1 whose level-conversion circuit 1 is specifically the 
switching element connected to the power source VEE, The Nch transistor 12 which 
is the switching element connected to this Pch transistor 1 1 and serial, The input 
terminal/IN steadily connected to this Nch transistor 12, The Pch transistor 13 which 
is the switching element connected to the power source VEE, The Nch transistor 1 4 
which is the switching element connected to this Pch transistor 13 and serial, The 
input terminal IN of another side connected to this Nch transistor 14, and the inverter 
3 as a reversal means to be formed in a latter output stage and to reverse the 
potential between [ X2 ] the Pch transistor 13 and the Nch transistor 14, It is 
constituted including the output terminal OUT which considers this inverter 3 output 
as the output of the level-conversion circuit 1. 

[0038] Here, the gate electrode and source electrode of the Pch transistor 1 1 are 
connected by the path cord 21. 

[0039] On the other hand, also in the Nch transistor 12 prepared in the lower berth of 
the Pch transistor 11, the gate electrode and source electrode of the Nch transistor 
12 are connected by the path cord 22. The auto-bias impression means (or 1st bias 
impression means) of this invention consists of this Pch transistor 11, a path cord 21, 
a path cord 22, and a Nch transistor 12. 

[0040] In addition, the drain electrode of Nch TORANJITA 12 is connected to one 
input terminal / IN among two input terminals, and the drain electrode of the Nch 
transistor 14 is connected to the input terminal IN of another side of the two input 
terminals. 



[0041] While the gate electrode is connected to the gate electrode of the Pch 
transistor 1 3 t the source electrode is connected to a power source VEE f and, as for 
the Pch transistor 1 1, the drain electrode is connected to the source electrode of a 
Nch transistor. 

[0042] The source electrode is connected to a power source VEE, the gate electrode 
is connected to the gate electrode of the Pch transistor 11, and, as for the Pch 
transistor 13, the drain electrode is connected to the source electrode of the Nch 
transistor 14, and each gate electrode of the Pch transistor 15 and the Nch transistor 
15. 

[0043] The source electrode is connected to the drain electrode of the Pch transistor 
13, the gate electrode is connected to the gate electrode of the Nch transistor 12, 
and, as for the Nch transistor 14, the drain electrode is connected to the input 
terminal IN. 

[0044] The inverter 3 is constituted including the Pch transistor 15 connected to the 

power source VEE, and the Nch transistor 16 connected with this Pch transistor 15 at 

the serial. In addition, each gate electrode of the Pch transistor 15 and the Nch 

transistor 16 is considered as the common input of an inverter 3. 

[0045] The drain electrode of the Pch transistor 15 and the drain electrode of the Nch 

transistor 16 are respectively connected to the output terminal OUT. 

[0046] (Explanation of operation) Next, it explains, referring to drawing 1 and drawing 2 

about actuation of the level-conversion circuit 1 of the above configurations. 

[0047] an input terminal/IN — high potential (henceforth "H" level), and low voltage 

(henceforth "L" level) — it is fixed to one of those actuation. 

[0048] First, the case where an input terminal/IN serves as H level, and an input 
terminal IN serves as L level is explained. 

[0049] When an input terminal/IN is L, since a current does not flow, it has stopped, 
but if an input terminal/IN is set to H, the Nch transistor 12 operates, when it goes up 
from L to H, a current will begin to flow to the drain of the Nch transistor 12, and this 
current will be supplied to the Pch transistor 1 1 by flowing between the drain sources 
of Nch TORANNJISUTA 12. Since a current begins to flow rapidly with the current 
amplification factor hfe of the Nch transistor 12 and it flows also to the gate electrode 
of the Nch transistor 12 at this time, the current which flows to X1 is increased at an 
increasing tempo by it, and the gate electrode of the Nch transistor 12 will be in the 
condition of H from L by it. 

[0050] Since the current which flows between [ X1 ] the drain electrode of the Pch 
transistor 1 1 and the source electrode of the Nch transistor 12 increases at this time, 
each gate electrode of the Pch transistors 1 1 and 1 3 serves as H level respectively, 
the Pch transistors 1 1 and 1 3 become off respectively, and the current from a power 
source VEE is intercepted. On the other hand, the Nch transistor 14 flows, X2 pushes 
on L level, and falls, and the potential of X2 serves as L level. Thus, when an input 



terminal IN is L, it is intercepted without a current's flowing with the Pch transistor 13, 
and potential is pulled from the drain side of the Nch transistor 14, and X2 is set to L 
[0051] Therefore, since the gate electrode of L level and the Nch transistor 16 serves 
as L level in the gate electrode of the Pch transistor 15 which is the inverter 3 of an 
output stage, the Pch transistor 15 is turned on and turns off the Nch transistor 16. H 
level will be outputted to an output terminal OUT by this. 

[0052] On the other hand, on L level, an input terminal/IN carries out actuation 
contrary to the above, when H level appears in an input terminal IN. That is, since an 
input terminal/IN also changes from H to L when an input terminal IN changes to H 
from L, a current flows from the drain side of the Nch transistor 14, and the Nch 
transistor 12 is set to H by X2 side, while it is intercepted and X1 side is set to L. At 
this time, the gate electrode of the Pch transistor 13 will be set to L, it will be in an 
OFF state, and a current is supplied through the Pch transistor 13 from a 
power-source VEE side. And the potential of X2 serves as H level, an inverted arch is 
carried out by the inverter 3, and L level is outputted to an output terminal OUT. 
[0053] Although the potential from a power source VEE is supplied to the source 
electrode of the Pch transistor 15 at this time, since the potential of X2 is H level, as 
for the Pch transistor 15, OFF and the Nch transistor 16 serve as ON, and are 
reduced by GND, and the potential of an output terminal OUT serves as L level. 
[0054] Thus, in this example, when either is an ON state, the period of the current 
which flows the inside of a component since the transistor of another side will be in an 
OFF state when it flows can be lessened, and as for the Pch transistor 1 1 and the Nch 
transistor 12 which were connected to the serial, reduction of power consumption can 
be aimed at. 

[0055] In addition, in order [ the Pch transistor 1 1 or the Nch transistor 12 ] for ON 
and another side to be off, the following setup is needed beforehand. 
[0056] Here, an input terminal / H level of IN is set up quite more highly than each 
thresholds Vthp and Vthn of the Pch transistor 11 and the Nch transistor 12. Since 
the gate electrode of the Nch transistor 12 must be H in order for **** and the Nch 
transistor 1 2 to serve as ON, the potential of X1 needs to be potential higher than the 
threshold voltage Vthn of the Nch transistor 12. 

[0057] Since the gate electrode of the Pch transistor 1 1 must be H on the other hand 
in order for the Pch transistor 1 1 to become off, the potential of X1 connected to the 
gate electrode needs to be potential higher than the threshold voltage Vthp of the 
Pch transistor 11. 

[0058] Therefore, the potential of X1 needs to be potential higher than the threshold 
voltage Vthp of the Pch transistor 1 1, and an input terminal / H level of IN needs to be 
potentials higher than the threshold voltage Vthn of the Nch transistor 12. 
[0059] (Wave form chart) In addition, drawing 2 is 10MHz o'clock of the wave form 
chart which added the inverter 3. Magnitude (gate length) of the Pch transistor 1 1 of 



the level-conversion circuit 1 of the example of this book and the Pch transistor 13 is 
respectively set to 20 etc. micrometers etc., for example, and sets respectively 
magnitude of the Nch transistor 12 and the Nch transistor 14 to 40 etc. micrometers 
etc., for example. In addition, a level conversion is the case where it changes into 15V 
from 5V, and shows the case where there are not a load, a buffer circuit, a phase 
doubling circuit, etc. The input wave is setting build up time and falling time amount to 
10ns. Time-delay [ maximum-operating-frequency:1 9.5MHz as a result of this 
invention person's inquiring wholeheartedly under the above-mentioned conditions 
here, power consumption:0.46mW, time delay build-up-time:1 2.8ns, and ] falling time 
amount: It became clear that it had been 14.9ns. Since it starts as compared with 
circuits (for example, DS circuit etc.), and falling time amount can also be 
conventionally shortened by this result and power consumption is also reduced 
sharply, the circuit which is a low power can consist of circuits conventionally at high 
speed. 

[0060] (Property comparison) Next, the comparison of various properties with a 
circuit is explained the level-conversion circuit which has an above-mentioned 
configuration and an above-mentioned operation, and conventionally. 
[0061] Change of the output frequency to input voltage is shown in drawing 3 . 
Although it has fallen to 13.3MHz and 15.8MHz respectively in the circuit (henceforth 
"X circuit") at the time of using the bias circuit of the dedication from the outside, for 
example to input voltage 4.0V amplitude in the input voltage dependency of the 
maximum frequency, and DS circuit, 20MHz is maintained in this example circuit. 
Thereby, the stable actuation is securable even if input voltage is a low battery. 
[0062] The property of output voltage of as opposed to input voltage in drawing 4 - 
drawing 6 is indicated. This property means how much it can bear, when there is for 
example, potential fluctuation. 

[0063] With the amplitude dependency of the output voltage to input voltage, although 
it is maintaining up to the 1 5V neighborhood stably until a threshold (threshold) is in 
about about 1.8v and it exceeds the value as shown in drawing 4 since the inverter 
reaches the latter part in DS circuit, output voltage also declines rapidly, for example, 
input voltage is cutting 14V with the low battery in 2.5V input, for example. 
[0064] Moreover, by the case (X circuit) where the bias circuit of dedication is 
prepared outside, as shown in drawing 5 , output voltage is also declining 
gently-sloping with the fall of input voltage, for example, 14V output is cut with 3.5V 
input. 

[0065] On the other hand, in this example, as shown in drawing 6 , it has the influence 
of a latter inverter, but even if input voltage falls to about 1.5V-0.5V, in 15V, output 
voltage became fixed and is stable. Thereby, when changing into high potential from 
3V, this circuit can be used also for a level conversion from low voltage, and it can 
apply also to the circuit corresponding to low voltage, and can apply also to what a low 



power is urged to. 

[0066] Next, the comparison of power consumption is shown in drawing 7 . In addition, 
an input 1 shows one input terminal / current of IN, and an input 2 shows the current 
of the input terminal IN of another side. As shown in this drawing, it turns out that 
single or more figures power consumption is a low power as compared with X circuit or 
DS circuit. In addition, in a flip-flop mold, as the conventional technique explained, a 
working speed is slow, and since it is inapplicable to the component of high 
pressure-proofing, it becomes the outside of a comparative object. Furthermore, in a 
flip-flop mold, operational stability is obtained only in the 4.5V to 5.0V range. 
[0067] Here, in the case (X circuit) where the bias circuit is prepared outside, although 
bias will flow from a bias circuit, while the current for bias always flows, the 
component driven based on this current will always be driven, and power consumption 
becomes high. 

[0068] On the other hand, in the level shift circuit 1 of this example, only when a 
condition changes by having made it the auto-bias, a current flows to a Pch transistor 
and a current does not flow regularly. ****, the Pch transistor, or the Nch transistor is 
surely an OFF state. And when gate potential is turned off from the same location and 
a threshold (threshold) is crossed, it is the configuration of starting rapidly. 
[0069] Therefore, since a transistor is turned off [ an ON state and ], since there are 
also few paths for which it stops and a current always flows, the drive of a part for the 
period to which a current does not flow, and a component can aim at reduction of 
power consumption. 

[0070] Furthermore, in addition, magnitude of a Pch transistor is set up by this 
example small (for example, a Pch transistor is 20 micrometers, and a Nch transistor 
is 40 etc. micrometers etc.). 

[0071] Here, responsibility is decided by magnitude (or drive capacity) of a Pch 
transistor and a Nch transistor, and when the magnitude of a Nch transistor is larger 
than the magnitude of Pch TORANNJISUTA, it becomes dominance, and the 
above-mentioned wave-like falling serves as the above-mentioned wave-like standup 
dominance conversely, when the magnitude of a Pch transistor is larger than the 
magnitude of Nch TORANNJISUTA. 

[0072] By this example, the magnitude of a Nch transistor is formed more greatly than 
the magnitude of a Pch transistor, it gets down, and, as for the Pch transistor, the Nch 
transistor is formed in 20 micrometers to 40 micrometers. It can form in falling serious 
consideration by this. 

[0073] As mentioned above, a speed of operation is quick and a circuit with little 
power consumption can consist of level-conversion circuits of 5V ->15V conversion. 
[0074] As mentioned above, according to the gestalt of this operation, although some 
opening is made on both the sides of a transistor in many cases and mobility more 
becomes low, when it constitutes a level shift circuit from a component with such low 



mobility, moreover, a low power can usually constitute the circuit where a speed of 

< 

response is quick from the transistor of high pressure-proofing called LDD structure 
by carrying out a direct input from a drain, and considering as an auto-bias. 
[0075] [The gestalt of the 2nd operation], next the gestalt of the 2nd operation 
concerning this invention are explained based on drawing 8 . In addition, about the 
same configuration, explanation is omitted to below substantially [ the gestalt of said 
1 st operation ], and only a different part is stated to it. Drawing 8 is the circuit diagram 
showing the level-conversion circuit of this example. 

[0076] With the gestalt of the 1 st operation of a ****, although considered as the 
configuration by the auto-bias of the Pch transistor of a level-conversion circuit, in 
the level-conversion circuit of this example, the bias circuit of dedication is 
established in the preceding paragraph. 

[0077] By this example, the bias from an external bias circuit (current regulator 
circuit) is added to the gate electrode of a Pch transistor, and improvement in the 
speed is further attained by using together the bias circuit of an auto-bias and the 
exterior. 

[0078] In the level-conversion circuit 100 of this example, like the gestalt of 
implementation of the above 1st The Pch transistor 1 1 1 formed in one input terminal 
side / IN, the Nch transistor 1 1 2, the Pch transistor 1 1 3 formed in the other-end child 
IN side, the Nch transistor 1 14, the Pch transistor 115 which constitutes the inverter 
103 of an output stage, In addition to the Nch transistor 1 16, it is constituted including 
the Pch transistor 1 1 7 and the Nch transistor 1 18 which are the 2nd bias impression 
means of the dedication prepared in the preceding paragraph. 

[0079] In addition, as for the magnitude of the Pch transistor 1 1 7, the Nch transistor 
118, the Pch transistor 1 1 1, the Nch transistor 112, the Pch transistor 113, the Nch 
transistor 1 1 4, the Pch transistor 1 1 5, and Nch transistor 1 1 6**, it is desirable to form 
in 5, 5, 20, 40, 20, 40, 10, 10 (unit: micrometer), etc. respectively, for example. 
[0080] In addition, differing from the gestalt of implementation of the above 1st is in 
the point that the path cord 121 which connects the gate electrode of the Pch 
transistor 111 and the drain electrode of the Pch transistor 117 is formed. 
Furthermore, it connects and the gate electrode and its drain electrode of the Pch 
transistor 1 1 7 form the path cord 1 23. 

[0081] Moreover, it connects with the source electrode of the Pch transistor 1 18, and 
the gate electrode of the Nch transistor 118 constitutes the path cord 124. 
[0082] In the level-conversion circuit 100 of the above configurations, as shown in 
drawing 8 and drawing 9 , if one input terminal / IN serves as potential of H level, as 
for the potential between [ X12 ] the source electrode of L level and the Nch 
transistor 114, and the drain electrode of the Pch transistor 113, the potential of X1 1 
between the source electrode of the Nch transistor 112 and the drain electrodes of 
the Pch transistor 1 1 1 will serve as [ the input terminal IN of L level and another side ] 



H level first. 

[0083] Here, since the potential of X1 2 is H level and the gate electrode of H level and 
the Nch transistor 1 1 6 serves as H level in the gate electrode of the Pch transistor 

1 15, in the Pch transistor 115, OFF and the Nch transistor 1 16 will be in an ON state, 
and an output terminal OUT serves as L level.. 

[0084] On the other hand, if an input terminal/IN is set to H level and an input terminal 
IN is set to L level, since the current which flows to X1 1 will increase and the potential 
of X1 2 will serve as L level, the Pch transistor 1 1 5 turns off ON and the Nch transistor 

1 16, and an output terminal OUT serves as H level. 

[0085] Here, in this example, if the gate electrode of the Nch transistor 1 18 serves as 
H level and turns on, the drain electrode of the Pch transistor 117 serves as low 
voltage, and a path cord 1 23 serves as L level, and turns on the Pch transistor 1 1 7. On 
the other hand, a path cord 121 will also be low voltage and the Pch transistors 1 1 1 
and 113 will also be in an ON state respectively. 

[0086] And although a path cord 123 serves as high potential, a path cord 121 serves 
as high potential and both the Pch transistors 1 17 and 1 1 1 are turned off if the Pch 
transistors 117, 111, and 1 13 will be in switch-on, the Pch transistor 1 1 3 serves as as 
[ ON state ]. 

[0087] Thereby, the Pch transistors 117 and 111 are OFF, the Pch transistor 113 is 
ON, X1 1 serves as low voltage and X12 serves as high potential. 

[0088] Though the same operation effectiveness as the gestalt of implementation of 
the above 1st is done so as mentioned above according to the gestalt of this 
operation, in addition to an auto-bias, improvement in the speed of a speed of 
response can be attained more by adding the bias circuit of dedication. Moreover, as 
compared with adding bias to the direction of a Nch transistor, a working speed can be 
made quick and stability also improves. 

[0089] moreover, the case where form only a bias circuit and bias is always added 
although power consumption increases a little compared with the gestalt of 
implementation of the above 1st — ratios — **** — reduction of the part which 
forms the auto-bias, and power consumption can be aimed at. 

[0090] Furthermore, in this example, the magnitude of a Nch transistor and Pch 
TORANJITA is respectively formed quite small as 5 or 5 micrometers, and the 
transistor is formed small. 

[0091] By this, since it is the circuit which operates on its bias, it operates;, even if a 
current is small, and power consumption becomes small. 

[0092] That is, in this example, since it can operate even if it is riot necessary to form 
large bias also in a constant current source bias circuit and the bias voltage of a Pch 
transistor is low, since it moves by one [ the gap formed in the symmetry or ] 
transistor operating, and losing balance, the magnitude of a transistor can be formed 
small. 



[0093] [The gestalt of the 3rd operation], next the gestalt of the 3rd operation 
concerning this invention are explained based on drawing 10 . Drawing 10 is circuit 
diagram **** concerning this invention which shows the level-conversion circuit of 
the gestalt of the 3rd operation. 

[0094] In this example, bias is applied to the direction of a Nch transistor contrary to 
the gestalt of the 2nd operation of a ****. 

[0095] Specifically the level-conversion circuit 200 of this example The Pch 
transistor 21 1 and the Nch transistor 212 which were formed in one input terminal/IN 
side like the gestalt of implementation of the above 1st as shown in drawing 10 , The 
Pch transistor 213 and the Nch transistor 214 which were formed in the input terminal 
IN side of another side, The Pch transistor 215 and the Nch transistor 216 which 
constitute the inverter of an output stage, In addition to constituting, it is constituted 
including the Pch transistor 217 and the Nch transistor 218 which are the current 
regulator circuit established in the preceding paragraph which is the 2nd bias 
impression means of dedication. 

[0096] In addition, as for the magnitude of each of these transistors, it is desirable to 
form in the same magnitude as the gestalt of implementation of the above 2nd. 
[0097] Moreover, it is that this example differs from the gestalt of the 1st operation of 
a **** in the point which forms the path cord 222 which connects the gate electrode 
of Nch tolan JISUSUTA, and the source electrode of the Nch transistor 218. 
[0098] Furthermore, the path cord 224 which connects the source electrode and its 
gate electrode of the Nch transistor 218 is constituted. The path cord 223 which 
connects the gate electrode of the Pch transistor 217 and the drain electrode of the 
Nch transistor 218 is constituted further again. 

[0099] In addition, the point which constitutes the path cord 221 which connects the 
gate electrode and its drain electrode of the Pch transistor 211 like the gestalt of 
implementation of the above 1st is common. 

[0100] In the level-conversion circuit 200 of the above configurations, as shown in 
drawing 10 and drawing 1 1 , when one input terminal / IN is H level, as for the potential 
between [ X22 ] the drain electrode of L level and the Pch transistor 213, and the Nch 
transistor 214, the potential between [ X21 ] the drain electrode of the Pch transistor 
21 1 and the source electrode of the Nch transistor 212 serves as [ the input terminal 
IN of L level and another side ] H level first. 

[0101] Thereby, in the gate electrode of the Pch transistor 215, the gate electrode of 
H level and the Nch transistor 216 serves as H level, in the Pch transistor 215, OFF 
and the Nch transistor 216 will be in an ON state, and an output terminal OUT serves 
as L level. 

[01 02] On the other hand, if an input terminal/IN is set to H level and an input terminal 
IN is set to L level, the current which flows to said X21 will increase, and said potential 
of X22 will serve as L level. Thereby, in the gate electrode of the Pch transistor 215, 



the gate electrode of L level and a Nch transistor serves as L level, it becomes off 
[ the Pch transistor 215 / ON and the Nch transistor 216 ], and an output terminal 
OUT serves as H level. 

[0103] Here, in this example, when a path cord 223 is low voltage, the Pch transistor 
217 is an ON state and, for this reason, path cords 222 and 224 serve as H level. 
[0104] Although the Nch transistors 212 and 214 will be in an ON state at this time, 
since an input terminal/IN is L level, X21 is L and an input terminal IN is H level, X22 is 
set to H level. 

[0105] And if path cords 218 and 222 serve as H level, the Nch transistor 218 will be in 
an ON state, and both the path cords 218 and 222 will be set to L level. 
[0106] Although the Nch transistors 212 and 214 will be in an OFF state at this time, 
the gate electrode of the Pch transistor 211 is L, and the current which the Pch 
transistor 21 1 turns on and flows to X21 increases. 

[0107] Thus, the auto-bias of Pch TORANNJISUTA 211 can perform SUITCHINNGU 

of the Pch transistors 211 and 213 of an upper case, and a latter bias circuit can 

perform switching of the Nch transistors 212 and 214 of the lower berth. 

[0108] Though the same operation effectiveness as the gestalt of the 1st operation of 

a **** is done so as mentioned above according to the gestalt of this operation, 

improvement in the speed of a speed of response can be attained. 

[0109] moreover, the case where form only a bias circuit and bias is always added 

although power consumption increases a little compared with the gestalt of 

implementation of the above 1 st — ratios — **** — reduction of the part which 

forms the auto-bias, and power consumption can be aimed at. 

[0110] [The gestalt of the 4th operation], next the gestalt of the 4th operation 
concerning this invention are explained based on drawing 12 . Drawing 12 is circuit 
diagram **** concerning this invention which shows the level-conversion circuit of 
the gestalt of the 4th operation. 

[0111] As shown in drawing 12 , the level-conversion circuit 300 of this example is 
established in a Pch transistor 31 1 and Nch transistor 312, and input terminal IN side, 
and is constituted including the Pch transistor 313 and the Nch transistor 314, the 
Pch transistor 315 and the Nch transistor 316, and the Pch transistor 317 and the 
Nch transistor 318. [ which were prepared in one input terminal/IN side ] 
[0112] Moreover, the gate electrode of the Nch transistor 312 is connected to the 
gate electrode of the Nch transistor 318. Furthermore, the path cord 321 which 
connects the gate electrode and its source electrode of the Nch transistor 318 is 
constituted. The path cord 322 which connects the gate electrode and its drain 
electrode of the Pch transistor 317 is constituted. 

[01 13] Furthermore, the Pch transistor 317 and the Nch transistor 318 are connected 
to the serial. The path cord 323 which connects the gate electrode and its drain 
electrode of the Pch transistor 31 1 is constituted. The path cord 324 which connects 



the gate electrode and its drain electrode of the Pch transistor 315 is constituted. 
The path cord 325 which connects the gate electrode and its source electrode of the 
Nch transistor 316 is constituted. 

[01 14] The Pch transistor 31 1 and the Nch transistor 312 are connected directly, and 
the gate electrode of the Pch transistor 311 and the gate electrode of the Pch 
transistor 313 are connected. 

[01 15] The Pch transistor 313 and the Nch transistor 314 are connected to the serial, 
and the gate electrode of the Nch transistor 314 and the gate electrode of the Nch 
transistor 316 are connected. 

[0116] In addition, an output terminal OUT is formed between the Pch transistor 313 
and the Nch transistor 314, a measure point X31 is formed between the Pch transistor 
311 and the Nch transistor 312, a measure point X33 is formed between the Pch 
transistor 322 and Nch TORANJITA 318, and the measure point X32 is formed 
between the Pch transistor 315 and the Nch transistor 316. 

[0117] In the level-conversion circuit 300 of the above configurations, as shown in 
drawing 12 and drawing 1 3 , when the input terminal IN of H level and another side is L 
level, as for the Pch transistor 311 and the Pch transistor 313, it will be in an OFF 
state by the potential between [ X31 ] the Nch transistor 312 and the Pch transistor 
311 rising, and, as for an output terminal OUT, one input terminal / IN serves as L 
level. 

[01 18] At this time, the potential between [ X32 ] the Pch transistor 315 and the Nch 
transistor 316 is H level, and the Pch transistor 315 has become an OFF state. 
Furthermore, since the input terminal IN of another side is L level, the potential X33 
between the Pch transistor 317 and the Nch transistor 318 serves as L level. 
[0119] Next, if set to H level, since the potential between [ X31 ] the Pch transistor 
31 1 and the Nch transistor 31 2 will serve as L level, as for the Pch transistor 31 1 and 
the Pch transistor 313, the input terminal of L level and another side will be in an ON 
state respectively, and as for the potential level of the output terminal OUT between 
the Nch transistor 31 4 and the Pch transistor 31 3, one input terminal / IN serves as H 
level. 

[0120] Since one output terminal / IN is L level at this time, the potential between 
[ X32 ] the Nch transistor 316 and the Pch transistor 315 serves as L level. 
[0121] Furthermore, the potential between [ X33 ] the Pch transistor 31 7 and the Nch 
transistor 318 was set to H level, and has reduced potential by making the Nch 
transistor 312 into an ON state. 

[0122] Thus, also in the gestalt of this operation, the circuit which can do so the same 
operation effectiveness as the gestalt of each above-mentioned operation can be 
constituted. 

[0123] [The gestalt of the 5th operation], next the gestalt of the 5th operation 
concerning this invention are explained based on drawing 14 . Drawing 14 is circuit 



diagram **** concerning this invention which shows the level-conversion circuit of 
the gestalt of the 5th operation. 

[0124] The level-conversion circuit 400 of this example is constituted including Pch 
TORANNJISUTA 415 and the Nch transistor 416 which are formed in the force 
terminal IN much more, the Pch transistor 413 and Nch TORANNJISUTA 414, the Pch 
transistor 411 and the Nch transistor 412, the Pch transistor 417 and the Nch 
transistor 418, and the Nch transistor 419, as shown in drawing 14 . 
[0125] The Nch transistor 416, the Nch transistor 419, and the Nch transistor 418 are 
connected to an input terminal IN. The Nch transistor 418 and the Pch transistor 41 7 
are connected directly, and the measure point X43 is formed in the meantime. The 
Nch transistor 416 and the Pch transistor 415 are connected to a serial, and the 
output terminal OUT is connected in the meantime. 

[0126] The Nch transistor 412 and the Pch transistor 411 are connected to a serial, 
and the measure point X41 is formed in the meantime. The Nch transistor 414 and the 
Pch transistor 413 are connected, and the measure point X42 is formed in the 
meantime. 

[0127] And each source electrode of these Pch(es) transistors 415, 417, 41 1, and 413 
is connected to the power source VEE. 

[0128] Moreover, the gate electrode is connected to the source electrode of the Nch 
transistor 414, a path cord 422 is formed, a drain electrode is connected to an input 
terminal IN, and the Nch transistor 419 forms a path cord 426, and a source electrode 
is connected to the source electrode of the Nch transistor 418, and it forms the path 
cord 423. Furthermore, the gate electrode of the Nch transistor 418 and the gate 
electrode of the Nch transistor 412 are connected, and the path cord 427 is formed 
between these and the source electrode of the Nch transistor 41 9. Moreover, the gate 
electrode of the Nch transistor 414 and the gate electrode of a transistor 416 are 
connected, these and the gate electrode of a Nch transistor are connected, and the 
path cord 425 is formed. 

[0129] Moreover, the path cord 420 which the gate electrode of the Pch transistor 
41 1 and the gate electrode of the Pch transistor 41 5 are connected, and connects 
these gate electrodes and drain electrodes of the Pch transistor 41 1 is formed. 
[0130] Furthermore, the gate electrode and its drain electrode of the Pch transistor 
417 are connected by the path cord 424. The gate electrode and its drain electrode of 
the Pch transistor 413 are connected through the path cord 421. 
[0131] In the level-conversion circuit 400 of the above configurations, as shown in 
drawing 1 4 and drawing 1 5 , when an input terminal IN is L level, the potential between 
[ X43 ] the Nch transistor 418 and the Pch transistor 417 serves as L level, and path 
cords 423 and 427 also serve as L level. 

[0132] Moreover, the potential between [ X41 ] the Nch transistor 412 and the Pch 
transistor 41 1 serves as H level, and the Pch transistor 41 1 and the Pch transistor 



415 are OFF states. 

[0133] Furthermore, although the potential X42 between the Nch transistor 414 and 
the Pch transistor 413 is fixed potential, an input terminal IN serves as H level at the 
moment of changing from L to H, and it serves as L level at the moment of changing 
from H to L Therefore, an output terminal OUT serves as L level. 
[0134] On the other hand, if an input terminal IN is set to H level, the potential 
between [ X43 ] the Nch transistor 418 and the Pch transistor 417 will serve as H 
level, and path cords 423 and 427 will also serve as H level. 

[0135] Moreover, the potential between [ X41 ] the Nch transistor 412 and the Pch 
transistor 411 serves as L level, arid the Pch transistor 411 and the Pch transistor 
41 5 are ON states. By this, an output terminal OUT will output the potential of H level. 
[0136] According to the gestalt of this operation, the configuration by the auto-bias is 
applicable also to the level-conversion circuit of a force terminal much more as 
mentioned above. 

[0137] [The gestalt of the 6th operation], next the gestalt of the 6th operation 
concerning this invention are explained based on drawing 16 . Drawing 16 is circuit 
diagram **** concerning this invention which shows the level-conversion circuit of 
the gestalt of the 6th operation. 

[0138] The level-conversion circuit 500 of this example shows the example which 
formed the buffer in the output stage of the circuit of the same configuration as the 
gestalt of implementation of the above 1st, as shown in drawing 16 . 
[0139] Specifically, the level-conversion circuit 500 of this example is constituted 
including the circuit 501 of the same configuration as the gestalt of implementation of 
the above 1st, and the buffer circuit 503 arranged in the latter part of this circuit 501, 
as shown in drawing 16 . 

[0140] The circuit 501 constitutes an input terminal / IN and IN, and the connection 
places 521 and 522 of this drain in each with the Pch transistors 51 1 and 513 and the 
Nch transistors 512 and 514 like the configuration of the gestalt of operation of the 
above 1st. 

[0141] The buffer circuit 503 constitutes the capacitor C1 as one output terminal / 
OUT, and load while two or more inverters INV1, INV3, INV5, INV7, INV9, and INV1 1 
are formed in a serial. Furthermore, to the input of an inverter INV1 , while two or more 
inverters INV4, INV6, INV8, INV10, and INV12 are formed in a serial, the output 
terminal OUT of another side and the capacitor C2 as a load are constituted. In 
addition, the input of an inverter INV5 is connected to the output of an inverter INV6, 
and the output of an inverter INV5 is respectively connected to the input of an 
inverter INV6. 

[0142] Data can be outputted by making it possible to enlarge drive capacity and to 
drive it by this buffer circuit 503, and making it multistage. Moreover, it somewhat 
enlarges in the size of a Nch transistor, and has the configuration of tucking up its 



sleeves with a cord for uniting a phase. 

[0143] Specifically, each of each of these inverters INV1-INV12 is constituted by the 
pair of the Pch transistor of a complementary type, and a Nch transistor. In addition, 
the magnitude of the Pch transistor of an inverter INV1 For example, the magnitude of 
a Nch transistor 10 [mum] etc. It forms in 10 [mum] etc. for example, the magnitude of 
the Pch transistor of an inverter INV2 For example, the magnitude of a Nch transistor 
10 [mum] etc. It forms in 10 [mum] etc. for example, the magnitude of the Pch 
transistor of an inverter INV3 For example, the magnitude of a Nch transistor 20 
[mum] etc. It forms in 10 [mum] etc. for example, the magnitude of the Pch transistor 
of an inverter INV4 For example, the magnitude of a Nch transistor 20 [mum] etc. It 
forms in 20 [mum] etc. for example, the magnitude of the Pch transistor of an inverter 
INV5 For example, the magnitude of a Nch transistor 20 [mum] etc. It forms in 10 
[mum] etc. for example, the magnitude of the Pch transistor of an inverter INV6 For 
example, the magnitude of a Nch transistor 20 [mum] etc. It forms in 10 [mum] etc. for 
example, the magnitude of the Pch transistor of an inverter INV7 For example, the 
magnitude of a Nch transistor 60 [mum] etc. It forms in 20 [mum] etc. for example, the 
magnitude of the Pch transistor of an inverter INV8 For example, the magnitude of a 
Nch transistor 60 [mum] etc. It forms in 20 [mum] etc. for example, the magnitude of 
the Pch transistor of an inverter INV9 For example, the magnitude of a Nch transistor 
150 [mum] etc. It forms in 60 [mum] etc. for example, the magnitude of the Pch 
transistor 150 of an inverter INV10 For example, the magnitude of a Nch transistor 
150 [mum] etc. It forms in 60 [mum] etc. for example, the magnitude of the Pch 
transistor of an inverter INV1 1 For example, the magnitude of a Nch transistor 400 
[mum] etc. For example, it forms in 200 [mum] etc. and, as for 400 [mum] etc., forming 
in 200 [mum] etc. is [ the magnitude of a Nch transistor ] desirable [ the magnitude of 
the Pch transistor of an inverter INV12 ]. 

[0144] (A load, a buffer circuit, level-shifter circuit with a phase doubling circuit) Next, 
the case where the output loads C1 and C2 are attached is examined. Moreover, the 
Nch transistor of the inverter INV4 of this example circuit may be 20 micrometers. In 
addition, the output loads C1 and C2 are set to 2pF. 

[0145] This power consumption is shown in drawing 1 7 (A) and drawing 17 (B). In 
addition, drawing 17 (B) shows the property at the time of no-load [ in 3V ->17V 
conversion ]. An input wave starts and falling (0->100%) is using 5ns. 
[0146] In power consumption, X circuit is over 200micro of inputs A. Thereby, also in 
the configuration which added the buffer circuit etc., a low power can be planned at 
the time of no-load. 

[0147] Next, the case where it is made to change **0.75V to the present condition 
Vth is shown in drawing 1 8 (A) - drawing 18 (D). 

[0148] As shown in this drawing, even if a threshold (threshold) changes considerably, 
without the amount of power consumption and delay also changing, in the case of this 



example circuit, it is stabilized, and it can operate. 

[0149] In addition, these example circuits are [ fluctuation of less than **1MHz and 
the time delay of clock frequency ] fluctuation for less than **9.0ns. 
[0150] A highly efficient circuit can consist of the above results in the level shift 
circuit of this example. However, it is desirable to change the mobility of a transistor in 
the level-conversion circuit in the case of changing for example, into 173V to V grade 
of low voltage comparatively. For example, if mobility is increased about 1 .5 times, it 
will become the maximum operating frequency of 20MHz, and 35.2ns of time delays. 
[0151] Drawing 19 shows the clock frequency at the time of changing Vth **0.75V, 
power consumption, duty distortion, and delay by one 1.5 times the mobility of this. 
[0152] As shown in this drawing, they are the clock frequency of 20MHz or more, less 
than 5.0% of duty distortion, and less than 50ns of delay. It is desirable to raise mobility 
with 120 [cm2 / V-s] and a Pch transistor with the Nch transistor which is 1.5 times 
more than 84 [cm2/V-s]. 

[0153] Though the same operation effectiveness as the gestalt of each 
above-mentioned operation is done so as mentioned above according to the gestalt of 
this operation, with constituting a buffer circuit, it drives and the level-conversion 
circuit which can perform data output good can be offered. 

[0154] [The gestalt of the 7th operation], next the gestalt of the 7th operation 
concerning this invention are explained based on drawing 20 . Drawing 20 is circuit 
diagram **** concerning this invention which shows the level-conversion circuit of 
the gestalt of the 7th operation. 

[0155] The level-conversion circuit 600 of this example shows the example which 
formed the buffer in the output stage of the circuit of the same configuration as the 
gestalt of implementation of the above 2nd, as shown in drawing 20 . 
[0156] Specifically, the level-conversion circuit 600 of this example is constituted 
including the circuit 601 of the same configuration as the gestalt of implementation of 
the above 2nd, and the buffer circuit 603 arranged in the latter part of this circuit 601, 
as shown in drawing 20 . 

[0157] This circuit 601 is two input terminals with the Pch transistors 611, 613, and 
615, the Nch transistors 612, 614, and 616, etc. / IN and IN, and a circuit that has path 
cords 623, 622, and 621 like the gestalt of the 2nd operation of a ****. 
[0158] Moreover, like the gestalt of implementation of the above 6th, a buffer circuit 
603 constitutes two or more inverters INV1-INV12 and the capacitors C1 and C2 as a 
load, and constitutes two output terminals / OUT and OUT. 

[0159] According to such a level-conversion circuit, even if it is the configuration that 
it has an external bias circuit in addition to an auto-bias means, the circuit which can 
be driven by the buffer circuit can be offered. 

[0160] [The gestalt of the 8th operation], next the gestalt of the 8th operation 
concerning this invention are explained based on drawing 21 . Drawing 21 is circuit 



diagram **** concerning this invention which shows the level-conversion circuit of 
the gestalt of the 6th operation. 

[0161] The level-conversion circuit 700 of this example shows the example which 
formed the buffer in the output stage of the same circuit of a configuration as the 
gestalt of implementation of the above 3rd, as shown in drawing 21 . 
[0162] Specifically, the level-conversion circuit 700 of this example is constituted 
including the same circuit 701 as the gestalt of implementation of the above 3rd, and 
the buffer circuit 703 arranged in the latter part of this circuit 701, as shown in 
drawing 21 . 

[0163] This circuit 701 is a circuit which has two input terminals with the Pch 
transistors 71 1, 713, and 715, the Nch transistors 712, 714, and 716, etc. / IN and IN, 
and path cords 721, 722, 723, and 724 like the gestalt of the 3rd operation of a ****. 
[0164] Moreover, like the gestalt of implementation of the above 6th, a buffer circuit 
703 constitutes two or more inverters INV1-INV12 and the capacitors C1 and C2 as a 
load, and constitutes two output terminals / OUT and OUT. 

[0165] According to such a level-conversion circuit, even if it is the configuration that 
it has an external bias circuit for a Nch transistor side in addition to an auto-bias 
means, the circuit which can be driven by the buffer circuit can be offered. 
[0166] [The gestalt of the 9th operation], next the gestalt of the 9th operation 
concerning this invention are explained based on drawing 22 and drawing 23 . Drawing 
22 is the functional block diagram showing the outline configuration of the liquid 
crystal display which contained the above-mentioned level-conversion circuit. 
[0167] the 1- above-mentioned in this example — the liquid crystal display 800 of 
liquid crystal panel one apparatus which built in one level-conversion circuit of the 
gestalten of each 8th operation is indicated. 

[0168] The liquid crystal display 800 of this example consists of a liquid crystal display 
control section 801 and the liquid crystal module section 810. 

[0169] The liquid crystal display control section 801 has the microprocessor unit 
(MPU) which is not illustrated, and this liquid crystal module controller 802 supplies 
various kinds of control signals and clock signals to the liquid crystal display module 
section 810 side. 

[0170] The liquid crystal module controller 802 controls the signal driver 830 and the 
scan driver 820. The signal driver 830 determines output potential with the control 
signal and signal data from the liquid crystal module controller 802. The scan driver 
820 determines output potential with the control signal and scan data from the liquid 
crystal module controller 802. 

[0171] The liquid crystal display module section 810 is the signal driver (the 
signal-electrode drive circuit, X driver) 820 and scan driver (it has the scan electrode 
drive circuit (Y driver) 830 and the liquid crystal power circuit 840 which generates 
high-pressure liquid crystal driver voltage (reference voltage).) which were formed in 



the boundary region of the liquid crystal display panel 81 1 of a simple matrix type, and 
this liquid crystal display panel 811. 

[0172] An above-mentioned level-conversion circuit will be built in in these signal 
drivers 820 and the scan driver 830. In this example, in case a liquid crystal display 
panel is manufactured, for example in TFT, each surrounding drivers 320 and 330 will 
also be manufactured in the same process. 

[0173] Various signals are changed into the high voltage of 15V and 17V grade when 
inputting a data signal and a timing signal into each drivers 320 and 330 in 3V and 5V 
grade from the exterior in such a level-conversion circuit. 

[0174] The signal driver 830 supplies a driver output the screen of every one line to 
the total M numbers of a signal electrode. Namely, when it is incorporated one after 
another by the shift register in the signal driver 830 and the signal for the screen of 
one line (M bits) is incorporated with the pixel clock (shift clock pulse) XSCL, by the 
scanning-line synchronizing signal YSCL (data latch signal LP), the signal data in a 
shift register are sent to a data latch circuit in juxtaposition, and, as for the signal data 
D0-D7 (DX), direct and the parallel conversion of signal data are performed. 
[0175] In the data latch circuit, it continues, the signal level for one line is held at one 
scan period, and the driver output voltage with which the selection switching circuit 
was connected to the signal electrode based on the signal level is set to either 
selection or the condition of not choosing. The liquid crystal alternating current-ized 
signal FR is a clock which uses each above-mentioned electrical potential difference 
as an alternating current wave form, in order to prevent degradation of the liquid 
crystal device by direct-current drive. 

[0176] The De Dis play-off signal / DF which is a forced-display off control signal are 
the signals for making a liquid crystal screen into a blank display condition 
compulsorily, and is transmitted to the signal driver 830 and the scan driver 820 from 
the liquid crystal module controller 802. 

[0177] The shift clock pulse XSCL is transmitted to the signal driver 830 from the 
liquid crystal module controller 802. The data latch signal LP is transmitted to the 
signal driver 830 and the scan driver 820 from the liquid crystal module controller 802. 
This data latch signal LP serves as a scan data transfer clock in the scan driver 820. 
[0178] The scan data YD are transmitted to the signal driver 830 and the scan driver 
820 from the liquid crystal module controller 802. The signal data DX (D0-D7) are 
transmitted to the signal driver 830 from the liquid crystal module controller 802. 
[0179] The scan driver 820 operates so that a selection electrical potential difference 
may be given only to one and it may give a non-choosing electrical potential 
difference to the scan electrode of other books (N-1) among for example, scan 
electrode total N books. 1 scanning-line period is started by the scan start pulse 
(frame start signal) SP, and whenever the scanning-line synchronizing signal YSCL 
(data latch signal LP) ON-comes and it attributes, a selection electrical potential 



difference is impressed to the scan electrode of the Nth line one after another from 
the scan electrode of the 1st line (line ranking display). 

[0180] Moreover, the liquid crystal power circuit 840 arranged at the liquid crystal 
display module section 810 side generates two or more liquid crystal driver voltages 
which the selecting switch of the signal driver 830 and the scan driver 820 should 
choose, and is set as a power turning-on-and-off condition by the De Dis play-off 
signal / DF. 

[0181] (Signal side driver) The signal driver 830 is shown in drawing 23 (A). The signal 
driver 830 generates the signal for latching data to the Rhine memory 833. Each part 
of the Rhine memory 833 for latching the signal data of the shift register including the 
half latch who memorizes the signal data DX (D0-D7) of two or more [ 832 or ] lines, 
and the Rhine memory 833 is made into 1 set. The signal data DX (D0-D7) The Rhine 
memory 833 to latch With the selector 834 which specifies the group of the Rhine 
memory 833 which reads the latched data, the discrimination decision circuit 835 
which identifies each selection period, the signal data DX (D0-D7) latched to the 
Rhine memory 833, and the liquid crystal alternating current-ized signal FR and 
selection period discernment data It consists of a decoder 836 which creates the 
signal for choosing output potential, a level shifter 837 which is the level-conversion 
circuit which changes the decoded signal into the voltage level for a driver drive, and a 
driver circuit 838 which chooses output potential with the decoding signal by which 
the level shift was carried out. 

[0182] The data in which the polarity of a selection wave which the scan driver 820 
outputs beforehand is shown are memorized, and a decoder 836 is formed of the 
combinational circuit which inputs selection period discernment data, the signal data 
DX for two or more lines (D0-D7), and the liquid crystal alternating current-ized signal 
FR. 

[0183] (Scan driver) The scan driver 820 is shown in drawing 23 (B). Including the shift 
register 822 which transmits the scan data YD, this shift register 822 has the delay for 
a term two or more rounds of LP signal, and the scan driver 820 chooses the n-th with 
the n+1st LP signals. The scan driver 820 includes the decoder 824 which creates the 
signal for choosing output potential from the discrimination decision circuit 823 and 
scan data which identify each selection period, selection period discernment data, and 
the liquid crystal alternating current-ized signal FR further, the level shifter 825 which 
is the level-conversion circuit which changes the decoded signal into the voltage level 
for a driver drive, and the driver circuit 826 which chooses output potential with the 
decoding signal by which the level shift was carried out. 

[0184] The decoder 824 has memorized the data in which the polarity of a selection 
wave which the scan driver 820 outputs beforehand is shown, and is constituted by 
the combinational circuit which inputs selection period discernment data, scan data, 
and the liquid crystal alternating current-ized signal FR. 



[01 85] In addition, in addition to this, it is constituted by the liquid crystal display 800 
including the source of a display information output, a display information processing 
circuit, a clock generation circuit, etc. In the source of a display information output, it 
is constituted including the tuning circuit which aligns and outputs memory, such as 
ROM and RAM, and a TV signal, and display information, such as a video signal, is 
outputted based on the clock from a clock generation circuit. A display information 
processing circuit can process and output display information based on the clock from 
a clock generation circuit, for example, can include magnification and a 
polarity-reversals circuit, a phase expansion circuit, a rotation circuit, a gamma 
correction circuit, or a clamping circuit. 

[0186] The equipment equipped with the video tape recorder of the liquid crystal 
projector which is a projection mold indicating equipment, the personal computer 
corresponding to multimedia (PC) and an engineering workstation (EWS), a pager or a 
cellular phone, a word processor, television, a viewfinder mold, or a monitor direct 
viewing type, an electronic notebook, an electronic calculator, car navigation 
equipment, the POS terminal, and the touch panel as electronic equipment 
constituted using an above-mentioned liquid crystal display can be mentioned. 
[0187] As for a liquid crystal projector, it is desirable to form the projection mold 
projector which used the transparency mold liquid crystal panel as a light valve. For 
example, as the configuration The projection light injected from the lamp unit of the 
source of the white light including the optical system of 3 plate prism method with two 
or more mirrors and dichroic mirrors in the interior of a light guide For example, R, the 
spectrum was carried out to the three primary colors of G and B, and it led to the 
liquid crystal panel of three sheets which displays the image of each color, and 
became irregular respectively — each — the image of each color is compounded with 
a dichroic prism, and, as for a spectrum, a color picture is projected on a screen etc. 
through a projection lens. 

[0188] In addition, although the equipment and the approach concerning this invention 
have been explained according to the gestalt of some of the specific operation, 
various deformation is possible for this contractor to the gestalt of operation 
described in the text of this invention, without deviating from the main point and range 
of this invention. For example, this invention is applicable not only to what is applied to 
the drive of various kinds of above-mentioned liquid crystal panels but 
electroluminescence and plasma display equipment. 

[0189] Moreover, in each driver of X of a liquid crystal display, and Y, in case two or 
more different voltage levels are required, when there are two or more power sources 
of a different electrical potential difference, a level-conversion circuit may be formed 
according to a different power source. 

[0190] If mobility is a low component, a level-conversion circuit can also be applied to 
other circuits other than a liquid crystal drive circuit further again. 



[0191] Moreover, as what forms an auto-bias, it does not restrict to an 
above-mentioned example, and the part to form is a component in a level-conversion 
circuit, as long as it may be formed in which component. Moreover, it may be the 
component which needs bias, and when there are two or more components in which 
auto-bias formation is possible, you may be the configuration which may form about 
the each and is shared. 

[0192] Furthermore, it cannot be overemphasized that the example by the gestalten 
of each above-mentioned operation and the combination of it and each modification is 
also included. 
[0193] 

[Effect of the Invention] Moreover, the circuit where a speed of response is quick can 
consist of low powers by according to this invention, carrying out a direct input from a 
drain terminal, when a component with such low mobility constitutes a level shift 
circuit from the component of high pressure-proofing, although mobility is low, and 
carrying out an auto-bias with an auto-bias impression means, as explained above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing an example of the gestalt of operation of 
the level-conversion circuit of this invention. 

[Drawing 2] It is the wave form chart showinjg the voltage waveform of each point of 
the level-conversion circuit of drawing 1 . 

[Drawing 3] It is the property Fig. showing the input voltage-output frequency 
property of a circuit the level-conversion circuit of drawing 1 , and conventionally. 
[Drawing 4] It is the property Fig. showing the input voltage-output voltage property 
of a circuit conventionally. 

[Drawing 5] It is the property Fig. showing the input voltage-output voltage property 
of a circuit conventionally. 

[Drawing 6] It is the property Fig. showing the input voltage-output voltage property 
of the level-conversion circuit of drawing 1 . 



[Drawing 7] It is the explanatory view showing the comparison of the power 
consumption of the level-conversion circuit of drawing 1 , and other circuits. 
[Drawing 8] It is the circuit diagram showing an example of the gestalt of other 
operations of the level-conversion circuit of this invention. 

[Drawing 9] It is the wave form chart showing the voltage waveform of each point of 
the level-conversion circuit of drawing 8 . 

[Drawing 10] It is the circuit diagram showing an example of the gestalt of other 
operations of the level-conversion circuit of this invention. 

[Drawing 11] It is the wave form chart showing the voltage waveform of each point of 
the level-conversion circuit of drawing 10 . 

[Drawing 12] It is the circuit diagram showing an example of the gestalt of other 
operations of the level-conversion circuit of this invention. 

[Drawing 13] It is the wave form chart showing the voltage waveform of each point of 
the level-conversion circuit of drawing 12 . 

[Drawing 14] It is the circuit diagram showing an example of the gestalt of other 
operations of the level-conversion circuit of this invention. 

[Drawing 15] It is the wave form chart showing the voltage waveform of each point of 
the level-conversion circuit of drawing 14 . 

[Drawing 16] It is the circuit diagram showing an example of the gestalt of other 
operations of the level-conversion circuit of this invention. 

[Drawing 17] This drawing (A) and (B) are the explanatory views explaining the 
comparison of the power consumption of the level-conversion circuit of drawing 16 , 
and other circuits. 
[<A 

HREF='7Tokujitu/tjitemd™ 

N0552=9&N0553=000020" TARGET=''tjitemdrw"> drawing 18] This drawing (A) - (D) 
is the explanatory view showing the various value changes to fluctuation of the 
threshold of the level-conversion circuit of drawing 16 , and other circuits. 
[Drawing 19] It is the explanatory view showing the range of fluctuation at the time of 
changing the mobility of the transistor of the level-conversion circuit of drawing 16 . 
[Drawing 20] It is the circuit diagram showing an example of the gestalt of other 
operations of the level-conversion circuit of this invention. 

[Drawing 21] It is the circuit diagram showing an example of the gestalt of other 
operations of the level-conversion circuit of this invention. 

[Drawing 22] It is the functional block diagram showing a liquid crystal display including 
the level-conversion circuit of this invention. 

[Drawing 23] This drawing (A) and (B) are the functional block diagrams showing X 
driver including the level-conversion circuit of this invention, and Y driver. 
[Drawing 24] It is the circuit diagram showing the conventional level-conversion 
circuit. 



[Drawing 25] It is the circuit diagram showing the conventional level-conversion 
circuit. 

[Drawing 26] It is the wave form chart showing the wave of the level-conversion 
circuit of drawing-25 of operation. 
[Description of Notations] 
1 Level-Conversion Circuit 
3 Inverter 

1113 Pch transistor 
12 14 Nch transistor 
800 Liquid Crystal Display 
/ — IN and IN Input terminal 
OUT Output terminal 
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[0 0 0 9] —7a, *SiH^/**;l/fc* ClOffiffi 

a^*;^SKft-r5SKft®8&^|W|— T F 

[ooio] coi54itt*S/<*/i't- ffcflM-fs 

[ooi i] co«k-5*#'j5/U3^fcTjgjsE*nfcffi 

[0012] cvrctb, nmm.tm<. «?*«t?f5 

[0 0 13] 

mss^ i c^-y^fcff^-r^Jt-g-fcti^isiK-e^v^ 

[0014]ft-f, P-SiTFTtt±ii07'J77 

[0 0 15] $?>}C{4, b^;b^«imcDtB7jW^O--r 
[0 0 16] CtOck^fC, T F T-ei/^;l/K8U§ie%« 

^Lfdg^, ffij^xtr-H Cf&flFaut) mmicm^t 
[0017] -7?, d s@K(c*3i^Tti, *&mmmtfi 

chll26, Pch2%l 1 28*10^m, Nch 
1120, Nch 1 1 2 2%2 0/imtLt'>i5l/- 
^a^LfcSSS, ^ATJIN, / IN, fiS±lOUT<Di2£ 
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[0 0 18] ft*5, OUT 'It, -Jy^—$ 1106© 
A^T^SPc hll08, Nchlll 0 W— h A 

tt, i£-5±#9«PHK £t3T#9B^£ffl*J£ l 0 n s 
kLTV^. COB*. -m£LTVCF<D&&tim <Z>tl 

[0 0 19] «*ftftMS : 1 6. 2MH z, 
*:2. 7mW, ilftRSIH (tz:^±^0) : 22. On 
s, iiftl$|lB (it^T^D) : 1 7. On sttiOi? 
ft l^;l/&ISilIlB©#*Tjgaia^ D S (USSfCisv^T 

[0020] -ISfCs L^/l/gSHUESfi, Ja*®!^g 

[0021] wk % h'visy-o'bmittimwm 
Kiiffit ft ot^o, /j^t-r s etfci/^iBfgfj&fiDRaH 

[0 0 2 2] $fc, AME^Ttf^t, JSg:»i£&tf 

[0 0 2 3] ZZlC, ftffti£*fa±S-e*fci&fi:*Pffl 
T X ^r*Ht 5 <fc 5 ft Jt^-K « , tB«£ft Wi 

[0 02 4] #5gw3«* ±e*imj:«#Tftsnfcfc© 
•est), ^oi^^-r^i:c5«, *s»aut«a<"r* 

*[0 0 2 5] 

fc, ff^ 1 KfB«OS!W», A»?cfc'9A±i£n3 
XJ3mn<D9EfflZ*m l <D«Efr6>ai 2 ©«EE^\£:^ 

X, @E&rtgB©'>ft < tfe— o©x^7f^yi?K» 
lt, smx^Txmm^mavxmmxyy^yif 

[0 0 2 6] S»#SI2 OA 
*«n«A*M^©«£Elg*B*mi <0*K^5S2O« 

XSb-oX, HuSBA^^KW^4S?J;t)A^bT^ 
*^7^n5ll©^7f^i?t, buIE^I© 

x-r y ^ > y*? t omcmm 2 ntcm 2 ©x^ 

<y ^ > yjR? £ . ityf2!f5 1 Rtf & 2 OX -y > 



^EniPLTMIB^ 1 ©X^ y^-yifm^O^'f 

tlfr-J5JLl&7XJ3**y*7m«}-t2>m&^TXmQ 

[0027] sfc, ffij$tm3icmm<z>mwte, mum 
2 (D\tim^<Dn&Mm*m \ <oms.fr *>m 2 <dms^\ 

oT, BuaHfgl ©A^if^KWyffifiOAilL 
tv *>*7$n^io^7fy^i?^, itugEfg 

2©A7Jit^KW^Sf«l:!)A7Jtt, *yt7? 

H(c^$nrc^2ox-r>y^>y^t, Mfeigi© 
x * -y * y *m& £ mm £ ©na imm z *u msm 1 © 
x -r <y ^ > rm? £ © ffliz mmm 2 © wee * atfrr s m 
Li6v Huiem 1 ©x ^ >y ^ > itm? £ m 
r^mmm<Dm3<D7.-cy^-y^m^£, mib^2©x 
^y^y em? £ mm £ ©na izmwt ?n^t^tt, y 

- h«ffi#Bu!B^ 3 ©X-T >y ^ y^m^cD?- hWM £ 

«a?n, BuiHM2©x-r-y^>y^ : ?tMfts?i«^ 
o^4©7^7fy^*?t, mmm2RxsmA(o^ 

Txa/±>Sren*P LT MI2^ 2 Rtf^ 4 ©X-T <y ^ > 
^?©V ^ftlfr- 73 X«M73 ^iEWJ-T 5IB 

[0028] m^mA\zmm<omm, xti^ 
&'?A±>zri%Atim^(Dmi±Mm*m 1 o«e^6s 

^0SSTSoT, lHl»F«g»«D^ft < D©X-r>y^- 
>^?{C*fbT. g#TvWTX*ffi^EniPLT*> 

*7mgh?zmi<D'^Txmn^m£. mm^vr 
y^m^icMLx^i:K>^T7,mm^mi}at^m2 

<D'UT*mn^m£. *^&Z£*mWL£LX^2> 0 
[0 0 2 9] If 5fc3S 5 fcfB«<D«Wl4, 9S 

2 OA*M^O«EElB*i%® 1 ©«l±fr £>!g 2 ©«EE^\ 

oT, MfB^ 1 OA*OT*H W^«8?«fc!3A*L 

t>*7?n^l«XYyf^I?t, Ms5^ 
2©AAit«KW^?j;DA*tT < 

y- h *8i*^f2m i ©x-r >y ^ v ?m?©y- h 
x^v^y7m^£nm£cQwcmmzri, mmm 1 © 

X Y <y ^ > i: ©P^ hu IH^ 2 ©«JE^ til * f * tfJ 

L*, Buie^i <o^v=f-y>?m&£n 
&2>wnm<Dm3<D7,-(v^y'?m?£, mis^2©x 

- h as^Mie^ 3 ©x-r >y ^ yym&cD?- vmm£ 

(Om4(DX^-y^y £ > Mf2fg 2 ©XW >y ^ y 9 



(Dx^y^-y^m^^y^ymmt^mi o/u/x 

[0030] $fc. ts^6tiBe©^«, *i, m 
2 cDXMm(oms.m^m 1 ©mufr 5>fg 2 ©ms^ 

t, ^->*7?W^ 1 ©X-r-y^>^lfi?£, Msam 

y- h«ffi^tijie^ 1 ©xy <y ^y^m^co^f- h 

S®£giSi£n3 y-XM^i!ufBy- h« 

mzmm-znrc.mz'DT.^vT-i/vmi't. buibi^i© 

X^7fy^Ifi:«gt©Flicgi5^ itufBf&l© 

x-r y y ym? t comimmm 2 oiE^ffi^t^ai 
ti^ttj&i&itL&b, mam 1 ox^'vfy^ii 
^^^©^©xy-y^y^is?^ huIb^2©x 
-< v 9- y vmi- 1 mm tcomcmmzft&tt&ic. ? 
- h mwtfifmm 3 ©x y <y ^ y ym?©y- h m t 

SMSti, MIBfg2©xy>y^yy5S?tfl&3Si«§!J 
©^4©X^7^>^I?i:, MSBJg4©Xy>y^y^ 
H?fc*fLT, £:»TvW7XSffi^OT}PLTiiuiBlg4 
©xy-y^y^fg^&^y^yifgKj-r^lg 1 ©/Wrx 

[0031] £fc, tmm7 icmm.<D3zmiz. ±3$©u 

^;l/^le]iiS©m*l§t/Vy 7 r M^rlStfTV^o 
[0 0 3 2] £fc, If^8tC|e®tD^«, ^ns?^ 
MfBr$ B ia^*;i'©;£M1S£IE»)-r£j£ 
SIEl!j[E]S§t> tuIB^e^^^^^OfsMffi^lEKj-r 

^SlgKlHl^&tfMIBfl^lgKiIllSS^IHI-y n -txfcT 

[0 0 3 3] g:fc, II^9tc|Btt©^(i: s ±*tf<D$t 
[0 0 3 4] 

immmmmmi wr. *f§H£©#ji&«©jgii 

[0 0 3 5] 

[0 0 3 6] *#J© U"<;I/^[h)S§ l El fc^-r^ 
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fLTv ±IS©p c h v^yvxz 1 1 ic*f 

[0 0 3 7] IftWtcti, U^;l/^[Hli^ 1 It, tlV 

mcmmznrcxyv^y<7'm?T:'&%p c h h^yy 
^ni, cop c h h^yy'x* 1 1 tmmci&Wi 
■gnrcx^ •yfy^iff'SSN c h h^yy'x* 1 2 
con c h h^y-yx* 1 2\z.mwtznrc— -ftox 
rtSHP/i Nt, nuvEEizigffiztircxyv^ypm 

^Tfe&P c h Y^yisXZ 1 3 t, C©Pchh^y 

-yx* 1 3 ti?ijitgi?nfcxY7fy^tfe§ 

N c h h^yisXZ 1 4 C©N c h Y=yyVX^ 1 

4fc^$nrc«©A^?i Ni;, mmv&timz 

.^tf £>tlP c h h^yy*X# 1 3 £N c.h f7^X^ 

1 4 £<Dmx2<Dn®.*fcm-?2>ix.m^®.tLTCD'ry 

^—-?3£, ccD^ry/^— 9 3tH^%^;i/^[HlgS l 
[0 0 3 8] CCT\ Pchh7^^1 1 <D?— V 

mmtv~xmmtimmm2 1 ttgi?nn^o 

[0 0 3 9] — P c h h^yi/XZ 1 1 OTIS^K 
tt^tlTV^N c h h^y-JXl* 1 2.{C*3V^Tfe, N c 

h h^yv'x* i 2oy-FSli:y-xfiJii!)ii 

HS2 2i;tM?ntl/^o CCDP c h Y=yyVX^ 1 
1 , mm&2 1 , MIS2 2> N c h h^yisXi* 1 

2, i:-e*fgB^sa/^Txgiip#^ a^i©^ 

[0 0 4 0] N c h h^yv>~^ 1 2CDKU-T>"1: 

2A^?©5^-73©A;tyfe/ I NfcS^$ 
tl, N c h h^^X* 1 4(DFKyi|(t 2A^3 

[0 0 4 1] P c h Y^y-JXZ 1 1 it, ^(Df—Vn. 

Mrfp c h Y^yvxz i 3©y- h«scii?ni. 
irtttc, ^-ov-xM^S^VEEfc^M^n. 

[0042] Pch h^yisXZ 1 3 fOV- XM 

y*jxzi i <D¥-hmMicmuzn, ^©Fwy* 

c h Y'yyi/XZ 1 4CDV— XlIR^P chf 
7>->*X^ 15fcNch h^y^X^ 1 5<D&y— 

[0043] Nch h7»"X^ 1 4(±, ^©V— X« 

WPch b^y-yx* i 3ok w>«^{cige^ 
ru *©y— hM^N c h h^y^'x^ i 2©y— h 

[0044] -ry/^-^3ti. «^vEEtcsi^$nfcP 
c h h^yisxf i 5 c©p c h h^y-yx^ 1 5 
tu^mwc^nrcn c h v^yvxz l 6 ^&-aA 
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filSfntV^, &«3, P c h b^y^X* 1 5Rtf 

Nc h b^yy'x* i 6©#y-bM£:^y^-#3 

©rtilATJtLTl^o 
[0 0 4 5] P c h h7^X^ 1 50KWyf| 
Nchh7yv f X^160FU'f>iii:a > ^ 

[0 0 4 6] (ttflSBflB) ±t2<D e fc 5 *«fig© U 

[0 0 4 7] Xil^Z I N^Wtt (WT, l~H J U 
frcov ^-f txfrtDmft mfe £ tit v o 

[0048] 5t-r, xtim^yi n^h^k atjss 
[0049] A#«r?/ i N^Lo^rtcii, mmtfmn 

t Nch b^y^X* 1 2frWf U Lfr£HfC±tf 
oWtN c h h7^X^ 1 2© FU-OKWMtfW 
niiUftT, C ADflSSK*^ Nch h7»^^ 1 2© 
FW^V-^inSCttiDP c h b^yy'X 
*1 KCftfgSftSo £cDBt, Nchl7»*X^12 
©*SSli*isf5h f e tcj; omMtfM.mz.Witi&tb, N c 
h b^y^x* i 2©y- hMKfejSEnsoT, *-n 

Nchh7^X^l 2©y— httffitfLfr&HCDttlB 
[0 0 5 0] Pchh7»*X^l lOh'W 

i KSSnsWSfiiiii:*:?- Sfr5< p c h b^y^x* i 
1 , 1 3©&y-b«*S«&*Hl^;U£;&9, Pch 
b^yy'X^l 1, 1 3«#'!?^7i:5:!}, ttigVEEfr 
SOSiSttjfilrSns. —75", Nch F7»*X^ 1 4 
#>£MLTX2tf Ll^/Wcjf LTtft), X2©fl(5i« 
LWOltftZo Z<D£?lC, A*«U?I N^LO^ffC 
te, Pch h7>">'X^ 1 3 tc£ D^SfobWifc^-eiB 

#T$n, Nch>7 y^x * 1 4©fw yfiOfr e>^fa ' 

[0 0 5 1 ] ft^T, tHTJlB©-^^— * 3T&£ P c 
h F7>^? 1 5<Dy-HffittLV^;W Nc h h 
7>^X^ l 6©y— b«@teLl^;l/t&§/ca6, P 
c h F5^X^ 1 5iityU Nch F7>->*X^ 1 
6te*7?2> 0 cntCckoT, tftfjiS^OUTlcH:, H 

[ 0 0 5 2 ] -77 , XjlV&lr/ I N*'L l^/UT", A* 

tc, AT}**?/! NfcH^&LfC^trSO^- Nch 
h7>->*X^l 2ttllJntX lfliJteL ta*— 73, 
Nchh7»*X^ 1 40KU4" yffiflfr £>««Ejb<aMl X 
2WfiHift5. COR#. Pch F7^^ 1 3©y 



Pch b^y^X* 1 3*ttLT.*SK##t*&S*l3o * 
LT, X 2©flfij[frH y^;b£:&»?, -Yy/S— ^3^* 

[0053] cairn. mmvEEf)^ conmt, Pchh 

^y-y*X* 1 5©y-X«ffi»c0tt&Sft£;&\ X2©« 
ffi*<HU^;l/T**feii>, Pch b^y-yx* 1 5M:*- 

[0 0 5 4] Cl(D«t5fC, *MT?tt, ifiWKSBaSttfc 
Pch F7>->*X? 1 li:Nch b^y^X* 1 2 t 

[0 0 5 5] Pch b^y^X* 1 1 fcNchF 

^y^x^i 2©v^-rn*^— 7j^*x ffi75"*^7t"r 

[0 0 5 6] cct; A*SiF/lN©H^;Wi, P 
c h b^y^X* IK Nch h7>^*X^ 1 2 O&SI 
iVthp, VthniH^ MOK^^tlT^ 
§ 0 73%, Nch b^y^X* 1 2*^yt*Sfci6K: 
M\ Nch F7»*X^ 1 2<Qy-HS^H"Pfttfn 
«'&e>&<^fre>, X 1 Nch b^y^X* 1 

2 ©HBte«EV t h n <fc <7 fcSN/>*ffin?&3&g#* 

[0 0 5 7] —7a, Pch hy^X^ 1 1 

afettfcti, Pch h-^yy'x^ i i ©y— mih^h 
T*itntf*p>*v^e., y- Ffliicii?nti^ 
x i Pch b^y^x* i i ©igfimEEv t 

[0 0 5 8] ^T, AifcSBVl NOHl^Mi, X 
1 Offi^P c h h^y^X^f 1 1 ©Hf*EV t h p 
iHI^tfif'SoT^ fro, Nchh^y-yx^i 
2©BHIWEV t hniH^ffiT'fei^Ji 

<§>o 

[0 0 5 9] CiSJBEI) &*5, 0 2t4, -ry/ 5 ?— zzit 
ttbn Lfc 1 0 MHz SfOttlffeS. C ©*^iJcD U-^ 
1 OP c h b-^y^X* 1 K Pchh7> 
1 3©A#^ (y-hS) £*09*'lf 2 0 /i 
ml?i:b, N c h b^y-yx* 1 2, Nchb^y^X 

fe, 5 Vfr£ 1 5 VKje«"r*»ftT?* 

1 0 n s t LTV^. CcT, *f8W#fr±IB©^ 
ttOT, i$J«MLfc^, iW*tf, *AK^^: 
19. 5MH z, ii»«73 : 0. 4 6mW, iin^it 
■^±^13^ : 1 2. 8 ns, mwmttTti*0V$ 
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H: 14. 9 ns; t&2>£ £WWWLtc 0 COlSSC 

«kt), &&&& i&miDsm^m) tJt«LT, irs 

±fr9, i['5T^9«FHt>J®j8T*, fro, iBMfcfc. 

[0 0 6 0] (WrttJttfc) 90C % ±iS©*J*RtfWI3* 

[00 6 1] E3lct4, A**EEte*rrsW2rJ8S3S«> 
14, 0S*fcfA*J«E4. 0V«iC»LT, *|gflfr5>£> 

*fflo/W7xigtt*fflv'»yt*&oEiis otr rx@ 

S§J , D SEl&TW:, 1 3. 3MHz, 1 

5. 8MH z ScTlg^Tl/^fr, *iMlalK-et4, 20M 

$ott, L remit ttWUir 3 c i: fr £ 3 „ 

[0062] E4~Ei6«, A^«/±tcM-r^a*«j± 

-So 

[0 0 6 3] A*«fffC*f-r«tt*«EEOS«(*Sc#1tT? 
(4, 0S*t£ D ^>A-*frW.SfcO^TV> 
0 4 tc^t" 1^1. 8 VaSGIfcXW^ 

a. K (Mffi) fr& 5 , ' *©ffi*iK*. § S 
Btyci 5Vifiia*T?«l«FLT^S35)V A*«EE*M5«E 

[0 0 6 4] $fc, ^SPK:*fflO/W7*X|HlK*iatt* . 
J&& (XlsJgS) -£14, B5fc;jVrJ:3fc:, A7J«JEE<D|g 
Tttt> imJ3W± t> ft fc 6 fr KHfiT L T *3 0 > fll*. {f 
3. 5VA*JT\ HVfiiM«oT^5, 

[0 0 6 5] cWcW L^jT'te, H6C^ti?£, 
«BMM:"*-*©»*fcS&*aV A*J*EE*M. 5 V 
~0. 5 VgfiUHgTLfcfc LT&, tB^Mffiti 1 5 V 
T-££&D£5£LTl^o £tUcJ;9, m«'3Vfr 

«S«(fi[JcJ*JEEL^lHllS 

[0066] #»c, 0 7 itmmmii<oim^-r 0 & 

£>, A7J 1 l±-J]<DX±l%ft?/ I N©«iJ?t, a* 2 nm 

ficoxti^i N(onwi*^? 0 mmic7F.-?£ ? ic, m 

mmt)&. XEJgg-^D SIHSSfcitLT, — tifJM_bt>ffi?B 

Tli; «*S*BtT8fiWLfcJ:?k:; ItifftiJgfriK, 

£ D £5>fc, 7'J7/7D7ysm 4. 5Vfr£> 
5 . 0 V$EBT La^j£ftffcW#5ft&U\, 
[0 0 6 7] CCT', ng|»C;W7 7 7 > [H]gg;&aStfT^& 



£c£f;:&£fr, /^ZxffleDS^fr^B#^n&££fe 
fc, cco«iftK:gO$fgi!nr5i?t?t4, ««rK»-r*c 

[0 0 6 8] HtllcM^McOly^^y MslSg 1 Tf 

few-, p c h h7>-^^{cfis*m> fenmcizm 

8fc&WifcV\, 7i-&. P c h h7V^^^N chh7 
l/'JTs 9 <D\ l *-ftifrti i &-f*7#J&£iS; o T V»So Lfr 

[0 0 6 9] f^T, YvV 9 J7s*tf*Z/&m, *7ft 

±u fro, uri^tat^sttnssKfe^avcfcfrejfi 

[0 0 7 0] ^e»(cAP^T, ##m4P c h Yzry^Ts 
*<Djz£-Z*'bi£<- P c h h 9i^X*{4 2 

0/im, N c h h7y^^a4 0 /J mf ). i^LT^ 

[0071] Pch h^V^X^, Nchh7 

(Xt4IM&ffo>j) OTMftf 

$ «fc 0 *#v»J§^fc:«\ ±15»<Dj£*>Tfr 0 fr 
fllffit^t), iffifc, Pch h7»"7^0^t?^N c 
h h^>>^X#©A#£4:DA^*§-&fct4, ±1S« 
Jfi?c0:&l3±fr9«{ui:&S o 
[0 0 7 2] *tfl4 N N c h h^Vv'X^cDA*?^ 
Pch h7y->"X^0^^4t)fc^ <MLTV^' 
•X N c h b^^'X^frtfljKjf 4 0|imicWLTP c 
h h^iy^X^tifllRfcf 2 O/imfCTi^nt^o 
cniciot, &^Tfr9S*lK^rscfcfrT*£ 

[0 0 7 3] &L±(D£vlZ, 5 V-> 1 5 VfiOl/^l/ 

[0074] j-^oic^tc^ssomifc^ntf, ii 

«fcttV^»JSfr<g<^:oTl^<fr> CO«fc5 4»ifiO 
^>fr^il^A7jL, fro, iS^-rTXir-r^ctfc 

[0 0 7 5] [B2 <DMffi<DBM] ^fC *5EWKfrfr 
§^ 2 <D^SSO^fCOU>T, 0 8 tcS^l/^TSiWr 

TO^iE^So 0 8(4, *09OU^;l/S5«lslBl*^"riHl 
[0 0 7 6] ±izEcom 1 cO^fflgcOff^Ttt, 
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[0 0 7 7] WJTIi, P c h b^yVX^<DV— bW. 

[0078] *w\(du^)^wi®& i o o-eti, ±mm 
i (omm<ommmm, ^(dak^m/ 1 mcffM£ 

nfcP c h Y^y'JT^Z 1 1 K Nch h7»*7,^ 1 
1 2, fl|J73<D4Si? I NltM^nftP c h r^>^'X 
£ 1 13, N c h b=>y~JXZ 114, tti^/SO-O/^ 
— 9 1 0 3%1gjj£-ri> P c h h^^X* 115, N c 

c0^2O^-rT7>EnAPTOTa5?) P c h h5^X^ 1 

1 7RtfNc h h^>^X* 118^ £#A,Tli/j5c£ 

[0 0 7 9] &:te, P c h h^i^X* 117, N c h 
h^^X^ 118, P c h h-^V^X* 111, N c 
h Y^yi/7sZ 112, P c h h-^^'X* 1 1 3, N 
c h b^yi/X^ 114, P c h b^>isX2 1 1 5, 
N c h b^yVXZ 116, O^tJli, #*r#iJ*Jf, 
5, 5, 20, 4 0, 2 0, 40, 10, 10 : 
^m) ^fc»T&c£tf$?3:L^ 0 

[0080] ±ib^ i (ommmmt^^><D 

it. P c h b^yJ^Z 1 1 1 <DY— bM®tP c h h 
^>^X* l l 7©KW>«i££^t-£>M;i§U 

2 1 ftWc£tt£,&{c&3 0 JP.ttt Pchf7yv f 
X# l l 7 ©y- Miif © F W >iifctiii? 

[0081] $fc, N c h h-^^'X* 1 18©y-> 

mmits p c h h-v^x* i 1 8cov— xastc^M 

StlSill 2 4£«j£LT^£ 0 
[0 0 8 2] ±m<D £ ? l^rt/^smSS 1 0 0 

fcfe^T, E8S.t;ia9tc^-rj;^lc, 9cf. —Jj(D\ 
I NtfLl/^K ■ftfi73 0A^^ I N^H 

wtPchh^y-^^ i i i (Db"\y^ymmt(Drs 

X 1 1 (DWiiLlt L l^;K N c h h^y^'X* 1 1 4 <D 
V-XtitPchh7»'X^l 1 3©FW>«S 
tOP^X 1 2©«{uteH L^;l/£:&£ 0 
[0 0 8 3] ClT', X 1 2©m<£# s H l^;l/T&3c. 
£fr?>, P c h b^yVXZ 1 1 5 <Df — bWMltHU 
-Ob, Nc h h^>^X£ 1 1 6©y-MitiH^ 
Pchh7^X^l Nc 
h r^V^X* 1 1 6lt*yttM£te-DT. tU^jiS^O 
UTte, L 1^/1^3: -So 

[008 4] -73 , A±l»/ lN^H l^;K A*4S 

? i n^l u-^wc&s x i i icifonznmtm*: 

L, X 1 2(DW.mt L L^;l/£&-g>/ci6, Pchb7> 



v'X* 1 1 5it*y. N c h 1-7^^ 1 1 6lt*7 
L, HJ«?OUTaHU^;l/t*^ 
[0 0 8 5] anr\ N c h b^y-JX* 1 

1 8©^-htWHM;Vi:*i9tynt N Pch 

b^yisxz i 1 7 <Db u-f ymmiti&miiLtrj:K) , m 

MB 1 2 3itL U^bil^oT, Pchh7»*X^l 

i 7ii*>-r§ 0 jg£!g§u 2 i ug«Gz.T&^ 

T, P c h h5>v>X* 111, 113 tg-^Vftcfg 

[0 0 8 6] LT, Pch h^yvX* 117,11 
1,11 3tfl«t*§t, S^l 2 3«iSf 
fu, M^l 2 1 ItSmiAtteK), Pch h^>^*X* 
117, 11 1 Itmdryf&tf, Pchh7^^ 

i i 3«, *yyiM<D^tiz% a 

[0 0 8 7] cintCcfct), Pch h^v'X* 117, 

i i i y^x, Pch b^ypxz i i 3«:*:/t&o 

T, X 1 H±{£ttffi, X 1 2te-mW.tiLt%:Z> a 
[0 0 8 8] &L±<D£?lc*mM(DBmJc£ftl£, ±|B 

eA^zx^Ap^., #ffl©/WTXiEiSS^{tijp-r^c: i: 

fc n c h h^^^x^co^fc/^-rrx^Ao^^cofctb 

[0 0 8 9] l;fc, ?g««*t±, ±IBm 1 O^SSOff^ 

^-TTX^ff^LTV^7j\ ffimnt}<Di&mzmz>£t 

^T#£o 

[0 0 9 0] ££{C, *#ijTli, Nchbv^X*, 
Pchh7y^O*tJ^5, 5/imi:bT, ^ 
& K> /h£ < L, h- 7'y-^X * ^/Jn$ < Bf& LT 

[0 0 9 1] cntCcfcoT, g^-CD/WZXTRlffr?. 
|E]i^Ta5^cDT, «7b^$<Tfe»)^L, m»«7J^ 

[0092] -r^t>^, *«-ctt w^tcffM^nfcv^ 
^■r c £ Tft < ©t, rxmmc t>*z^ 

s^TX%Bf&-?2»&mitrji<^ Pchh7>->*X^© 
/^TX«SAHg< TfeSjft-T^il t^T^^OT, h 
^yi?X*(Dj:Z2%:'hZ <«T#^o 
[0 0 9 3] 3 OHfiScDff^] ^C, *P8B^^^^ 
^^3cD^i?g©ff^COV^T, 01 OtcS-d'l/^TlMB^-r 

£ 0 Hi o«, *mmci&zm3o^ffi<DTtmcDis^i< 

[0 0 9 4] *#lJTfct, ±&CDW>2(Dnffi<DBmtltm 
tc, N c h h v>^X^£D7affC/^ZX^-/bHtTl/^o 
[0 0 9 5] JM*BtyCti, *PcDL^;b^lUSS2 0 0 

iai o^^-Tck^t, ±=Bi? i <omm(Dmmm. 
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—iStoX-fflft/ I NHKJBjSStlfc P c h > 
#211, N c h h7y^^ 2 1 2 i:, ifefr<r>X-h%& 
=¥- I NWcff^^nfcP c h h^yiJXZ 2 13, N c 

h h7>-^^2 1 4i, aj^j^o-o/^-^^^-r 

5Pch h^v^X* 2 1 5RtfN c h h^>v>X# 2 

1 6£, **W&Li:^*©lcin*., lfflOS'2©/W7 

c h h7^* 2 1 7RtfN c h h7>^^ 2 1 8 

[oo9 6] cneo^h^^^o^tJ 

W\ ±aS»2©HS60^l|gPI«0^#SK:JBfi8-rsc.t 

[0097] *mtf±j&<Dm i (Dmmnmmt^ 

&3©ii, Nchh7>^^©y-hfffitNch 
h7^*2 1 8<DV-XW.M£*:&m.? &&ffit$L2 

[0 0 9 8] N c h h^^X* 2 1 8<DV— 

7>wm£*<Dr-hnm£*&ttt&i&m2 2 4*m 

y- FtltN chh7 :x^X 9 2 1 8 © K W >«5 

£*mM.?z>mmm2 2 3*«wjlt^«. 

[0 0 9 9] ±EJB 1 ©^SSO^SPIfilx P c h 

h-7>i>"x^2 1 i(oy-nit*oHwy«it 
ttmm-?z>mmm2 2 1 **j«LTv>Sjfttt#iB-r*. 

[0100] ±IB®J:5*«fcSoi<^Kl*0KI2 o o 
tcfc^T, 01 O&tfBl 1 fcaVTiSte, $fcf\ —73 
©A774Si?/ I NtfLK/K flWOArtHF? I NtfH, 
U"<;l/t?a&S»-&fC«, P c h h^yiSXf 2 1 1 OK 
W^flUSt N c h Y^l/isT^Z 2 1 2<DV-Xtit 
(DfSX 2 1 cottfuti L P c h h7^X$ 2 1 

3 OK W^fltN c h h^V^^ 2 1 4 i:OP^X 

2 2 ©TOte H UA A/ i: & 3 . 

[0 1 0 1] CftfCjctK P c h Y^Z/i/T.* 2 1 5© 
-7 1 — h ®H«: H l^;k Nchf7 >^X #216 
— KMtiHl^rt/fcfcD-* Pchh7>->*X^2 15 
N c h h^>^X# 2 1 6t±*:/#yifc&tK 
ttlTJ^O U T It L WW & £o 

[0 10 2] -7^> A7J»/I NtfHW 
?IN^LU^;Kc^;5fc, 2 1 Izftift&nmt 

ifAU tuaHX 2 2©«{u«L U^l-fc&So dtlfCcfc 
9, P c h h 7y->"X^ 2 1 5 Of - hf ili L 1/^ 
;b, N c h F7^^oy-Hi(iLU^l'tS 
t>, P c h h^S^X* 2 1 5«tf>\ N c h h7^>" 
2 1 6tW7t%ot(iij]a?0UTli, HI/A;!/ 

[0 103] CC^ *fi»J-e«, &|$|g2 2 3tM&MtiL 
©HffCfci, Pch h^>~>*X# 2 1 7 
t>, COfcfe, gli2 2 2, 2 2 4«H WW£:& 

So 

[0 1 0 4] £1©B3\ N c h h7y^^ 212, 21 



4 It. *^Vm£*Z>i)\ X-h^fr/X NttLl^W 
OT\ X2 1(iL, A*4S?I NttHUAMOTX 2 

[0 1 0 5] ^LT, &4£li2 1 8, 2 2 2tfHU^;l/ 

Nchh7y-^^2i8«, ^y^lfc* 
DSii2 1 8, 2 2 2&i£&fc:LWS;Mcfc3„ 
[0 10 6] Cl©Bf, N c h h^^X* 2 12, 2 1 
4ti, Pch h^^X* 2 11© 

y-I-WL^^^O, PchF7^^2 1 

i^ybtx2 i fc»£n*«SK^itAp-rSo 

[0 10 7] C©<fc7fc, ±!S©P c h hv^X* 2 
11,21 30X^7f»7*{i, Pch h7»->*X 
£211 ©^B/WTXtCjcoT, TIS©N c h h^X 
v^T.^2 12,21 40^l'7fyi'U 

[0 10 8] LX±(D&olc*nffi<DBMlc£txi£. ±i$ 

[0109] sfc ^»«±>«, ±!Efg i ?>nffi<D&m 

MlTW^-<77*]|inxS^icit^ fc> is 

[oi io] [m4<Dmm<Di&M] ^c, 

S04O^fiSO^SIfC-DV^T, 0 1 2 fcS-^TBllHT 
5, 8l2tt, *3£miC&ZWi4(DmiM<D&m<DW<>\/ 
^«4E!K*^"riHlKH*ao 

[0 1 1 1 ] *0«|OV^;l/^8l|5|K 3 0 0t£, 0 1 2tC 
7jVf<fc-5£, -^©A^isBVl NfflUKKW-SftfcP c 
h h^i^X* 3 1 1 RtfN c h h^Vx* 3 1 2 
ATJiS^I NfflHcKW-enTP c h h^V^X^ 

1 3MN c h h7V^^ 3 1 4 Pchh7^ 
X^ 3 1 5S.C/N c h h vVv'X^ 3 1 6 t, Pchh 
7^X# 3 1 7&tfN c h b^^X* 3 1 8 t. * 

[0 112] £fc, N c h h^^X* 3 1 2©f - h 
Mtt, Nc h h^>v>'X^3 1 8©y— hWffitCjgffi 
£nTV>5<, £?>{C, N c h h^^X* 3 1 8©<7*— 

h*«fc*©y-xMfc*jgarrsJStti§3 2 i ^« 

fi5tLT</^i.o Pchh7»"X?3 1 7<Dy-KfIt 
^KWyfit^it5Mt3 2 2^^cLT 

[0 113] $5)tC Pch h7y>*X^ 317iNc 
h hv>->*X^ 3 1 8 fc{±ii3AJfCjgigg£ftTV>-5o P c 

hh^>->'x^3 i ioy-Hi«<DFwy^g 
t^mm^^mmmz 2 3^^ltv^ 0 Pcht-7 
>^*x^3 1 5©y-ns«oKwytit?s 

^t^i3 2 4^«ibn^o Nchh^^^X 
9 3 1 6©y-HitfOV-Xtlt«t«g 
«3 2 5^MLTV^„ 
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[0 1 14] P c h hv^X* 31 lJ:Nchh7y 

3 1 2 timmicmmzn, Pch v^y^x^ 

3 1 1 £Dy-h«iSi: Pch h^i^X* 3 1 3CD-Jr- 

[0 1 15] Pch 3 1 3£Nchhv> 

i^X*3 1 4 ^iffiWc&^nTfctK Nchf7> 
^X£ 3 1 4©y*-HIi:Nc h h^^X* 3 1 6 

[0 1 16] &*5, Pch Y^y-JXZ 3 1 3 £N c h 
h^>^X#3 1 4 £cDP^^cffi7J^OUT*W^2' 
;f'^ P c h h7^X^3 1 1 UN c h 3 

1 2 ilOH^StiiLSX 3 1 *TOi£n, PchhW 
X*322tNch h 3 1 8 ^©FiBtcffiiL&X 

3 3A^fi5t$n, P c h h^yiSX* 3 1 5 tN c h h 
^yi/XZ 3 1 6 ^CDfimcftiiL&X 3 2«?nt^ 

[0117] ±}$©«i; 5 U^Ob^IIISg 300 

I N^H U"<;K ■fWOATjaS? IN^L 
cDBftcte, N c h h^^'X* 3 1 2tPch h7>.->" 
X* 3 1 1 £<Df£X 3 1 (DW.mZ±mV, Pchh^> 
v'X* 3 1 1 RZfP c h h^>->*X£ 3 1 3l±*7ttl 

[0 118] CcDEg, Pch h^^'X* 3 1 5 £N c 
hh7y~>'X^3 1 6 COTS X 3 2 CDm<4« H l^Ul'Tfe 

P c h Y^y-JT,* 3 1 5(i+7«it%oTV^ 
-So ££>C ffi73^A7jS? I N^L U^lT-foZCt 
frZ, P c h Y=ryi/^Z 3 1 7 N c h h7>^X^ 
3 1 8 £:©Rg<Q®{iX 3 3W\ L U^t^-pTV^o 

[0 1 19] #fC. -73©X734S?/I NtfLl^;K 
flWcDATJ^tfHU-Ol/ Pchh^y^ 
£31 ltNch h^^X* 3 1 2CDPiSX 3 1 cDHlit 
L l^;l'£:&-i>;fci6, Pch>7^X^3 1 1 Rtf 
P chb^y^XZ 3 I 3te&**yWm£%:K), Nc 
h h^yi/Xf 3 1 4tPch h^^X* 3 1 3 £<D 

[0 12 0] Z<Dm, -ft(Diiitlt&?/ I N«, L 
^SCt^S, Nchh7^^316kPch 
h^v'X* 3 1 5 i:tDSX 3 2 CDftfuti: L 
3„ 

[0121] £5>(C, Pch h^^v^X^ 3 1 7 £N c 
h h 7y->*X^ 3 1 8 £(Df3X 3 3 CD«{4«\ Hl/^;1/ 
Nc h b^yisX$3 1 2^V«Ii:LTl 

[0 12 2] CCD£5{C, *^SScD^fi§tC*3l/^Tfc, _k 

[0123] [w, 5 <om.rn.mim --m^ -^mmzt,^ 
^m5comm<omm^-D^x. mi 4 icm^rmw? 

mi 4(±, *^Ci^^5iD»iI©l/^;l/ 



mm&*7i<-?m%i l m3bz> a 

[0 12 4] *m<D\s^)]sm$mfe4 0 Ofi, il 4C 
^"T^tc, -A7J*$?I Nlcf^n^P c h Y=?y 
>->*X^ 4 1 5MN c h h7»*7^ 4 1 6 i:, Pc 
h Vyy'J7,^ 4 1 3RtfN c h Y^yy^T,^ 4 1 4 

p c h h7y->*x? 4 i i c h b^y~yxz 

4l2t, Pchh7>->*X^4 1 7MNchh7> 
418t, N c h b^yi/X$ 4 I 9 £r#A 

[0 12 5] A7J^ I NfCti, N c h h^^X* 4 
16, N c h Y^yVT.9 4 1 9, Nch h^V^X* 
4 1 Sif~fflm.-£n%> 0 N c h h^v^X* 4 1 8iPc 
h h^>^X* 4 1 7 ^^flSfCg^i^n, ^cOP^fCft 
ffil£X4 3^M^nt^§„ Nc h h5^^X*4 1 

6 1 p c h h^^x* 4 1 5 ttfrnmcmmztx, n 

[0126] Nch Y^y-JXZ 4 1 2tPchh7> 

->*x*4 1 i t^wijtiSM^n, ctDrsicsmi^x 4 

1 ^ffM$nrv^i, 0 Nchh7»^^4 1 4tPc 

hh7y^4i3i t>mm z n, c cop^ ic §tpj,6 x 

4 2ftWc£nT^S 0 

[0 12 7] f LT, i:n6Pch Y^yi?XZ 4 1 
5, 417, 411, 41 3(DM<DV- 

[0 12 8] S:fc, Nch h-^v'X* 4 1 9ti, ^<D 
f-ymMif-N c h Y^yi/T.* 4 1 4CDV-X«@{C 
S^^nS^ 4 2 2 £ff^U F U-T VMfctATjSS 
?1 NtiiSngIi4 2 6£rj£fi!cU y-x«®« 
Nch h7^? 4 1 8©V- xMtc&St^n, l& 
i!4 2 3^MLB^o 2 5>fc, Nchh7>^ 
£ 4 1 c h h^y-JT.^ 4 1 2cr>y 

-nii:«?n, cn^fcNchh7y->'x^4 

1 9©V-X*^i:cDP^tige^4 2 7%MLT^ 
3„ N c h Y'yyVT.Z 4 1 4 (D-7 1 '- hMMt h 

^yvx^4 i 6oy'-Hlt«Jft, CftZt 
Nch h7>^x^coy-h«ii^^^$ngi!^4 

2 5^fi5cLTV^§ 0 

[0 12 9] Sfc, Pch h^^^'X^ 4 1 1 <D?— V 
mmtP c h h^>^X* 4 1 5®y-f«it^8i 

sn, cn?.coy-h«iit p c h h^^>*x*4 i i 
<DFi^ryw.M£ttmm-?2>mmm4 2 o^Msnt 

[0 13 0] $?.{C, Pch b v>~>*X^ 4 1 7CD-7 5 — 
h«@t ; ecDFW>ffl1li:te»iit4 2 4(CT^^ 
tlTl/^o Pchh7y->'X?4 1 3<Dy-MIi;f 

of is^ynmtimm.M4 2 i^frLxmmtnx^ 

[0 1 3 1] ±KcD£?&1i/£cDU'</l/g$![5]g§4 0 0 
(c*3V>T, 0 1 4 00 1 5{c^-T<£5{;:, AT]^ I 
N^L ^;l/T?fei>^^«, Nc h h7 yi/X 9 4 1 
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8iPch hv^X* 4 1 7CDHX 4 3<DtfitiLl/ 
^^^1114 2 3, 4 2 7tLU^S5o 
[0 13 2] N c h h^V^X* 4 1 2 P c h 

F5y> 7 x^4 1 1 i:<DPlX 4 1 ©ffifit«> HM;l/fc 
Pchl-7>^^4 1 lMPchl-7»"X 
* 4 1 5(i*7«lTfe5o 

[0 13 3] SSfcl, N c h 4 1 4iPc 

h h^y->"X£ 4 1 3 tcOP^OS{>iX 4 2 (±— ^ftffiT 

lot, a^Jg^OUTfi, LK/Pi:4*. 
[0 13 4] At«?IN^H^;Hc%5h, 
N c h hv^X* 4 1 8 £ P c h h7>^^ 4 1 7 
^X4 3ClfitiHl/^i:^?), jgll§4 2 3/4 
2 7tHM;l/^^:§ 0 

[0 13 5] gcfc, N c h h^>v>'X* 412tPch 
h^>^X2 4 1 1 tcDTSX 4 1 ©«{S[« % L U"</l/fc 
Pchh7>> ? X^4 1 lMPchh7>->*7, 

*4 l 5tityttlt£^ 0 cniCckoT, tH^iS^o 

[0 13 6] &Lt(D&o\C*$m<Dl&ffi t K£.nif, —A 

iim^-<o is^fr&Wkmmz t> g w t x k «t 
[0137] [mecommmm'] ^t, *$m§k:*^ 

S»la|gS*^-riHlgSBI*5o 
[0 13 8] *fflQl^;l/&tfelElfg5 0 0«\ E] 1 6*C 
±-Kfl 1 ©^*©JBSI£l^«©fliJ«©lsl» 

[0 13 9] HfcWfcfci:, *^Jc0^;b^|HlSg5 0 0 

mf&(o®&<5 o 1 cows o i (ommcmmzti 
[oho] 0K5oia, ±!Bm i <Dmm<Dnm<DM 

&m&. P c h hv>^X* 5 i i , 5 1 3 t, N c h 
h^yJX* 5 1 2, 5 14il. CCD#^CD KU-f 
AM?/IN, IN, S8Ht$fc5 2K 5 2 2*«lKL 

[0141] 03ii, WtoMV*— * 

INVK INV3. INV5, INV7> INV9, 
INV1 ltf\g.micBl£ZtlZ>££i>K, -J5<D&t>iQ 
?/0UTSl>'ft#i;LTCD3>x>-9-C l£*g/&LT 
l^So ZZIC S I NV lcDATjKlte, m®.<D 

^^-?INV4, INV6, INV8, INV1 
0, I NV 1 2tftt?iJfCffM£n3££U;:, flfi^CDJii 
^e?0 U T&tfliJ: Lt yfy^t C 2 L 
T^&o &*5, -OvS— £ I N V 5<DXtHt^^^— $ 
INV6©(±J7J{C, -f^n— £ I N V 5(DtiHlii.^>^ 



[0 14 2] C<D/W7 7lH]£g5 0 3lc£-?T. mWltfe 

ft? CttfT'tZo £fz. N 
c h h^>^X*c9A^£'>LA*< Lv {Sffi^rS^ 
S/c&cQ^tfco^^ LT^&o 
[0 14 3] IftWWi, iHD^yn-^INVl- 
1 NV 1 2<D#*rte, fflMSJOPc h h^v'X^&i; 
N c h h^^X*CQ^c<k9*gJ&£tlTV^ 0 ^*5> 
-OvS— INVlCPch h5>^X£cDA^£W\ 
#«*J£l0 C/xm) ^ Nchh7>->'X^©At^ 
ti, 0g*fcfl 0 C/xm) l?fCTMU I N 

V2©Pchh7»*7,^©Af?it m«10 C/x 
m) N c h h'^v'X^CDA^ti, 1 0 

C/xm) HtCTfl^tU -<>7*— £ 1 NV3CP c h h 
^^X^coAt^i:, Mz.lf2 0 C/xm) Nch 
h^>^X^(DA#$«, 1 0 C/xm) H^CTTg 

J$U -OVS— £ I N V 4CDP c h h^yy'X^OAt 
#!l*J;f2 0 C/xm) ^ N c h h^^v^X^OA 
M^.^2 0 C/xm) f(CTMl> 

1 N V 5 ©P c h h^y^X^OA^li. M;Uf2 0 
C/xm) Nchh^^X^OAt^fi, P^tfl 

0 C/xm) ^CTfl2fi5cU -Ov*— * I N V 6©P c h 
h^>^X^cr>A#$«, 0!lxJ;f2O C/xm) I?, Nc 
h h^>^X*cDA^£te, 09*fcfl 0 C/xm] fict 
Jg/£U * I N V 7<DP c h h^V^X^cDA 

#ij*&~6 0 C/xm) Nch h^>^X#CD 
A^2«, #J;Uf2 0 C/xm] ^CTff^U -OvS- 
£ I N V 8 CD P c h h^^X^cDAt^te, #|;Uf 6 
0 C/xm] Nch h v^v^X^coA^^ti, ^J^-ti' 

2 0 C/xm) ^fCTffMU -rv/^— ^ I N V 9C0P c 
h h^>->*X^C0A^^«s ^ij^tfl 5 0 C/xm) ^ 
Nch h-^^^X^OA^^ti, 6 0 C/xm) ^ 
KTML, -O/^— # I NV 1 OOP c h h^>>>X 
^ 1 5 0©At?a, #I*J;?1 5 0 t/itn) Nch 
h^>^>*X£cDA#£«, <?ij^«'6 0 C/xm) m\ZXB 
figL, -r>/^— ^ I N V 1 1 COP c h h v^v'X^coA 

^J^.(f4 0 0 C/xm) Nchh7»*X^ 
CDA^^ti. 0iJ^if2OO C/xm) ^(CTffML, Y> 
^ I NV 1 2 CQ P c h h^^v'X^COA^^ti, ^IJ 
*J£4 0 0 C/xm) N c h h'^^'v'X^COA^^ 
ti. #|J;U£2 0 0 C/xm] fCTMtSCtWSL 

[0 14 4] <&M. ^V7T®&. &m-£t>i±l£\&tt 

^ I N V 4 CON c h h^y^X-$t^2 0|imtLt^ 

[0 14 5] dCO^R«73?:0 17 (A) , Bl 7 
(B) ICtkTo Ell 7 (B) It. 3V^1 7 Vgg 
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D, ±L*>Ttf*) (0^ 10 0%) H5nse c 
[0 14 6] ffimntlTte. X@^At(2 00/iA?: 

[0 14 7]^t, ItVthtJttt+0. 7 5VI 
4t£*>-fci|-&£, 01 8 (A) -0 1 8 (D) (C^-To 

[0 14 8] |e]H(c^-rj;^t, *^|J|1I^CD^«, X 
U<y ^*-^K (MM) 7^&<^fcLT£>, j'fe'RW 

<£> o 

[0149] *®mm$, W)V?m&m&± i mh 

zWftcD^Kk S3P#Rg«:, ±9 - 0 n s e caROf 
[0 15 0] VL±(Dl(&3kfriE>%:M?)ly^)Vis7 MhJ&T 
©#!l*J;£3 VfrS#iJ;Uf 1 7 Va§tC^-r3ii£-<DU^ 

m^^g^ i . 5fgtc-ri» t, m*m 

ttmm2 0MH z, IM3 5.2ns t&£ 0 

[0151] Bl 9T*«, 1 . 5fe(D&m&1:\ V t h 
^±0. 7 5 V^ftLfdfl=r©»m!li£^ iS«t*K 

[0152] iTOc^-rd;^. omh z 

fit±, r-f — 5 . 0 %J-^I*I, )£& 50nstt 

rtiftoTI/^. ^»JJS^: 1 . c h l7> 

&7>#T*te* 120 (cmW's), Pchh7> 
^X^Tte, 84 (cmVV- s) yLtlcfttb&ci: 

[0 15 3] U±o«J:5K:2|cSISIS©JgS|{cJ;ntf, ±*E 

&mzfto c fc«^T?**i^<;i/aa*ig(s*»«"e**. 
[0154] <DmM(omm\ ^tc, *awjc^*» 

i>SS 7 ©USSCff^fCO^T, 0 2 0 fCg-^VTl^-f 

[0 15 5] #$|£>l^<;l^&[518g6 OOli, 02 01C 
^-r<fc-5fc, ±3Bffi2©^j6<DJBIitlR|«(0«^©|5|gS 

[0156] m&mca, *m(Dv^)imwLm&6 o o 

It, H2 0fC^-r«fe5K. ±§Sf§ 2 <D^SfiOJgJi|S|«© 
«fR<0|H]E&6 0 1 t, COSES 6 0 1 <DtMStClEBx£ft 

[0157] ccd[ei^6 o i ±x£<Dm 2 conmoB 

t§Mffi, Pen h^V^'X^e IK 6 13, 6 15 
i:> Nch hv^X* 6 12, 6 14, 6 1 6ft 
L/c 2X7^^-7/ IN, IN, Rtft&R|ft6 2 3,6 



2 2, 6 2 1 ;&Wr<5|e]8&T2&<5o 
[0 15 8] $fc, ;^7rpB6 0 3a, ±H2ft6<D 

^mmmmm. asto-r^^— * invi~invi 

2O(Dm±liS?/ / 0UT, OUT^MLtt^o 
[0 15 9] CO«kd*U^l/SSilalKfC«J:nWr, SB 

[0 16 0] K8 0tSo»l] #tc, #3IBJ^cfrfr 
Sm8<DH«BOMtCOV»T, 02 1 fcfi^V^TittlWr 
0 2 Hi, #!fcl!BK:#S^6©^ffi©^i<Z>W*A/ 

ssnaBi*^-riiiKiaa65o 
[0161] i?.m<Di"^)\'m.wm?&7 ooa, 02 nc 

Sti^t^ ±fB^3©H«i©JBllii:|a|«o««oiilK 
[0 l 6 2] *i*WfC«, *0O©U^;l/^»|slK7 0 0 

«, 0 2 1 t^-r «t 5 tc, ±sb^ 3 comiM(DKmmffi<D 
iB7oifc, c ©Hiss 7 0 1 ©&S£EKsnfc^*y 

[0 1 6 3] ZL(DMi&7 0 1 «, ±$<D|g3<D*lSf£cDj£ 

mmm, Pch h^y^x^ 711, 713, 715 

Nch y^y-J^Z 7 12, 7 14, 7 1 6&££ 
tbfc2AM J f/IN 1 IN, iii7 2U 7 2 
2, 7 2 3, 7 2 4#frr£0BST?$.5 o 
[0 16 4] g;fc, /W7rl§I&7 0 3tt, ±SE!g6<D 
^SfiOJSJJgTO, fe%L<D^y/%—& I N V 1 ~ I N V 1 
2, MM^LT©3yf>^CK C2fc«fiKU 
200ffi7jSS?/OUT, OUT^MLTl^o 

[0 16 5] cco.£5&^;^gl08&i;:<fcnMf, ge 
/WzxTOtcAp^TN c h h^yy^zm*^'^ 

7 , xiHlBI*W-rs«k5 4*figT?feoTt>, ^>y7rHlK 

[0166] tm9(DmM(DBM] *&micfrfr 

Z>m 9 ©^iSS©^{COV>T, 0 2 2 Rt?a 2 3 

^xmw-tZo 02 2«, ±.m<D\y^mmm^\m. 

<a>o 

[0 16 7] ±j&(om\~ms<D&m&<Di& 

[0 16 8] #0!l©}«ffi&jSgH8 0 0(i, 
PSP8 0 1 *»*^a-;14»8 1 Otfr^ifilSn 

[0 16 9] ?&H«^$iJfflg|5 8 0 1 (i, 0^L^rV^-r 
^D/Pt-y^-yh (MPU) ^r^LTfeO, C <D 
MSt^a- > h a— 5 8 0 2 fcfc, M^^t^j. 

-;i/gp 8 i o mkm L&Mvfflmm^Rtftu y 

[0 17 0] I*^a-*3ybB- 58 0 2«, « 



• 
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^^7^8 3 OtjlSF^^S 2 0**J»t5, m 
*fK7<^8 3 0ti, I B B B t->*a-*n>hn-7 8 0 

t§ 0 jtSK7^8 2 0tt, «*^a-^3>hD 

-780 2 A^owi^sMf-^tcj; »3 mtsm 

[0 17 1] ffi B B B a^^i-;l/gf5 8 1 0«\ 0fl*.JfUi 
JS^bUy^SOSMHV^S lit, c<Dfog, 
aav<*/i'8 l iOASl1R4t(c^i£$ti^mK7>r^^ 

OS^tSKftlilKk X F7^^) 8 2 0StfilK7 
-TV* C^MSCIblallS (Y K7^^) 8 3 0 t> IEEE 

4 0 i:^WLTV>§ 0 

[0 1 7 2] cnSOi^K^^/^ 2 ORtfjUK? 
^8.3 0rtK±5E©U-^;l/^lftlHlK^rtjttStiSc:fc 

Wfi-rSIKfC, 1104^7^3 2 0, 3 3 0^rfe|W] 
-7n -b X rfilifif § c 1 1 3 o 

[0 17 3] CCOJuvttly^WS^m&tZX, *1-6Bfr5 
#K5^3 2 0, 3 3 0-^3 V, 5VfT\ 7 s — £fi 

V, 1 7 V3F<DiS18EEf«:g&-r-5o 
[0 17 4] M^K7-TA8 3 0«\ 09*.tfTOWK© 
«*»M:*fc*fU Ill^^foF^fflM 
«*&-fi> 0 fiP^ i^f-^D0~D7 (DX) tt, B 
1707^ (->7h7D7WX) XSCLtAoT 

^:^tc^K7-r^8 3 ortcoi/7 h i^^x^tc^DjA 

fcB#^T, ^SISPWff^Y S C L Or— #7>y7MS*§ 
L P) (c«fcoT^7 F L^X^rtCQMf r— *tfM7UW 

[0 17 5] fdf-^7 <y 7^[e]SgT^ 1 7-T^Ti-O 
5 ^46^±f2#«ffi^^iSBfc-r 3 ^7 a 

•y?T?&3o 

[0 17 6] »l»7 Wi§T-$5f^ X7"UY 

78 0 2frf l fitF7^/ , i8 3 0, t$F7^8 2 0 

[0 17 7] ■>7h7n7 7^;VXXSC'L(i, 
^i-^>Fd-78 0 2«fc DMF7^8 3 Olc 
eSStiS. f-?7'^i§LPIi, »Stfa-;l/ 
ayfn-7 8 0 2^c,ftf F7^^8 3 0, itF? 
-r^8 2 on:tesssns 0 co-r-^T-.-yrfif l p 



[0 1 7 8] fif-^YDti, ilt^a-Zl'ayh 
n-78 0 2A^Sf F7^^8 3 0, SgF7l'^8 

2 OMESSSftSo §§f-7DX (D0-D7) W\ 
SSt^i-^aVh a — 7 8 0 2 fr£>{8f K7^8 

3 0{c46££n3„ 

[0 17 9] ^fiF7^^8 2 Ott, 
»N#©5-5l*7£«-fc:£lRftEE** ffi© (N-l) * 

(7b-AX^- F<8^) SPtcfco 
T 1 ««»iH^BBft&Sn» j£fil§raW«Y S C L 

[0 18 0] Sfc, ffiS^^es^a— ;l/gP8 1 OfilJfCgH 

asnfefKstBaiiHiKs 40 a, if F^/ts 30$. 
tf«K7-r^8 2 o©a^^'y^a!S?"r^#i!S» 

■©fflESIEI6*ffi%^fi!c-rst)OT?, f^7W*7l 

[0 18 1] (f^ffiF^^/ 5 !) 02 3 (A) (Cfg^K 
7^8 3 0^t. ftF7^8 3 0a, ^-f^T* 
*'J 8 3 3t7 ; '-^^7-y^-ri»fc46cD{i^^L, 

i^f-^Dx (do~d7) ^iei«-rs^-77-y^ 

*StSi/yhl'i/X$ 8 3 2. 8ffi7'f>Of§f-* 
^77ft5fcJ607^y^€ U 8 3 3. ^^ypi^ev 
8 3 3©&3B£li|S4:U fi^-r'-^DX (D0~D 
7) ^^'^m^^y^^'J 8 3 S^r^-y^Lfc-r- 
^%R*Wt7'l'V^t>J 8 3 3©ffl*Jg^-r5-feU^ 
^8 3 4, ^^ra«IKg>J-r%IKS>JiDES8 3 5, 7^ 
y^t'J 8 3 3 (C7 7f *n/if f f-^ D X (D0~ 

d 7 ) t mskssmtmm frz mnmrsmm^- 9 \z & 

l^oi^ngsg-e&s u^>is~>y$8 3 7 . 
i/^-y7h$nfcfn- FfS^tc «fc t) ttJ73Wi^3iW 

[0 18 2] 73-^*8 3 6W\ ^i6^SK7-T^8 2 
0^ffi7J-rS^«<D^14^^-r-r-^^IE1tLTfe 

X (D0-D7) tm&3s.wntm%FRttX73-?zmfr 

[0183] (tSFW) 02 3 (B) ttSF7 
^8 2 0*^t, SSF7^^8 2 0li, ^lf-^ 
F \si/7.Z 8 2 2 £r#^ Sr>:7 F 
8 2 2 « x L Pfi^OHWBJBiJ-O-r-f 
n+ lSgOL PMfc«fc9 nSB*S!R-rSo 

iSF7^8 2oii, $e»(c, «a»y«iiB*siBij"r* 

MSiJ@i^8 2 3, j£3£-r-*fc»R»ra»&J-r-*i:» 
flWS-rrn— $f8 2 4, f3-FSnfci«*K7'f 
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s<)W>7Z 8 2 5, h sn/cfn- Kfi^ffc: 

[0 18 4] f3-^8 2 4«U ^#>^SEKv-f'^8 2 

[0 1 8 53 ttl$^Sf8 0 OEtt, C©fl&, 

a^ti$Sm*i!S, S^1i$8M[I]!&, ?uy?5%$L\3\& 
fc£*dA,T?«J5SSftSo &5MIHBttlrt«TM\ ro 
Ms R AM&HcD^D, -rUtTfc^fclBIMLTtttfj-r 
3I^P0i&&^^?"«/&£ft, 

[0 18 6] ±$©$ B B B :g^M^^T^/&;*ft3m 

Y;^^fi'7M)SO/^-yt;V3ytfj:-^ (P 
C) Stfxyi/'-J'jyf • 7-nr->3> (EW 

[oi8 7] mx.&m&'fu*? 3.**^ mmmm&^ 

©$7-*3itf^'f^n^7i'57-ttR, G, BCD 
3/gfefC#7fcU ^ft^ft©fe©iIHf!£a^t-£3#tcD 
^Jb/^Wc^, #*gilSftfc&#7fc«\ #V*a 
^7^7*'JXWc T«fe<DHi«itf-&fi)i S ft, «a? U > X 
^ilLTX^O-^iffC^v-H^^^fti.o 

[0 18 8] #f8W3tc*^£«lHfc2i:aa\ ^© 

RTfli-efcSo #S8l|li«±ai©£ffl©ifcll><* 

;l/©ffi»fc:3iffl£ftSfc©K;PB51\ iWbn;l/5* 
[0 18 9] $fc< iSS^iSHOX,' YCD#K^YA 

fcfc^r, g*s«»©*jEu^;u%g3fc£ft5i6 j f\ 

[0 1 9 0] SSfC^fc, M®AM£v^|?T&ft«\ 
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[0 19 1] Sfc, i3/U7X*Mt5fe<0iLT 
«\ ±aB©0Bfc:IE3 *»©"?«&<, JB/Sf SBJfrfc; L' 
^U^jmHl^rtcD^T-feft^^-fftcD^fCffMLT 

[0 19 2] ±jS©^S60JBJKra±Rtf*ft. 
£ «Jf5#!l t ©»#-&*>■££ £ 5 $J t c i: 14* 5 £ 

[0 19 3] 

[f£BJ3©%!jll] UU:ittWLfcJ:5Msi2fPltc«fcftff, 

5iSi£A2jU fro, gB/WTXEPAn^lStc 

avrisig&0T*&5o 

[0 2] 0 l ©l^;l/^ll]!8cD£*©*±z£ff^^ 
[0 3] 0 1 <DU*)V&mE\t&RXfttM®&<DX-tinEE 
[0 4 ] fi£*lHlB©A7J«ffi— tB**£E«Ftt*^-r«H4 
[EI 5 ] fla6HI8SOA7J*ff— tU**ffi«ftt*^-ri#14 

[0 6] 01 <DL"<^m\5]&cDxt>mf±— tatimKm 
[07] 0 1 <D\s^frm&®f&£m<D&\&£<Dffim.mti 
[0 8 ] *nm<o ^)^mm^(om(Dmm<Dnm(D- 

[0 9] H8©W*;Ug«@K©&j£©«EKiE*^"r 

?sm0-efei.o 

[01 0 3.*SBW©U^;l/^«iliigSofl!io^as©^lllo 
-^J^-T(hISS0T*^§o 

[01 1] 01 6©Wrt/ggj|§]8©£j&©*ffiSJB«: 

[012] *^^oi^^;l/^[HlK©fte©ll]5S©^© 
-0!P£^-rie]E&0T*;&£o 

[01 3] 0 1 2cDU^;l/^®SS©#^©flffi^^r 
jjVf j£7fc0-C*&£ o 

[0 14] *^IWOL^S;l/^|5]KOftfi©IISS©M© 

[01 5] 0 1 4©U^l/g»@&©&j£©*JE»3e£ 
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[HI 73 WB9 (A) (B) It, m 1 6 0U^<;I4C*EI 

8St<aoiHiKk©^»t*oitt5[3&Siw-r*Siiflia-e* 

So 

[01 83 Ir10 (A) ~ (D) 0 1 
[5]Eg £ ^©IUS& £ CD L $ VMS cD^KfC *f1"^glfiDl 

[01 9] 0 1 6(Dly^J^m^(Dh^y> ? 7.^CD^ 

[0 2 0] *mncuu^)imwitBi®cDm<DnMcDmM<D 
-0>i^^-riHi^0T-fe^ o 

[02 1] *mncD\s^)\sm&m&<Dmnrnm<DWM<o 
-#!i£^-fiHigg0-e&£o 

[0 2 2] *5g0^O^^mil]!K^Cy^ B B B ^gB 
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[02 3]HO0(A) (B) 

[024] u&<Dv^>\<mwmm*^-twm-i;&2>o 

[0 2 5] ^©b-^;l/E^ll]l^ ; &^-rii]!^0TS^ o 

[026] 02 5 cDu^^m^comwm.m^-rm. 

l l^;l^J£[i]gg 
3 -{y/ 5 !-^ 
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